GSFC S-480-89
11/11/96

Performance
Assurance
Requirements (PAR)
for the

November 1996

GODDARD SPACE FLIGHT CENTER
GREENBELT, MARYLAND

Check the POES Master Controlled Documents list at: http://poes.gsfc.nasa.gov/iso/baseline.pdf to verify that thisisthe correct version before use.




GSFC- S- 480- 89
NOVEMBER 11, 1996

PERFORMANCE ASSURANCE REQUI REMENTS
FOR THE

SOLI D STATE RECORDERS

Prepared by:

sig on file 11/ 7/ 96

Wl liam E. Daney Dat e
PCES Fli ght Assurance Manager

Approved by:

sig on file 11/ 8/ 96

Kar en Hal t er man Dat e
POES SSR Technical O ficer

sig on file 11/11/96

Harry McCain Dat e
POES Proj ect Manager

Check the POES Master Controlled Documents list at: http://poes.gsfc.nasa.gov/iso/baseline.pdf to verify that thisisthe correct version before use.




REVI SI ON HI STORY

MOD No. DATE SECTI ON( S)

Original Contract Award 11/ 07/ 96 Basel i ne

Check the POES Master Controlled Documents list at: http://poes.gsfc.nasa.gov/iso/baseline.pdf to verify that thisisthe correct version before use.




CONTENTS

Par a. Page
1. CGENERAL REQUIREMENTS . . . . . . . . . . . . . . . . . . .11
1.1 BASI S AND SCOPE OF THE REQUI REMENTS. . . . . . . . . . . .1-1
1.2 GENERAL REQUIREMENTS . . . . . . . . . . . . . . . . . . .11
1.3 MANAGEMENT OF THE ASSURANCE PROGRAM . . . . . . . . . . .1l-1
1.4 PERFORMANCE ASSURANCE STATUS REPORT. . . . . . . . . . . .1-2
1.6 SURVEI LLANCE OF THE CONTRACTOR . . . . . . . . . . . . . .1-2
1.6 GENERAL PROCUREMENT REQUI REMENTS . . . . . . . . . . . . .1-3
1.6.1 Sel ection of Sources . Ce e e .1-3
1.6.2 Requi renments on Subcontractor and Suppliers. .1-3
1.7 AUDI TS 1-3
1.7.1 Subcontractor and Supplier Audits. .1-3
1.7.2 Audit Report. 1-4
1.8 APPLI CABLE DOCUMENTS (APPENDIX A). . . . . . . . . . . . .1-4
1.9 GLOSSARY (APPENDIX B). . . . . . . . . . . . . . . . . . 1-4
2. ASSURANCE REVI EW REQUIREMENTS . . . . . . . . . . . . . . 2-1
2.1 GENERAL REQUIREMENTS . . . . . . . . . . . . . . . . . . .21

Check the POES Master Controlled Documents list at: http://poes.gsfc.nasa.gov/iso/baseline.pdf to verify that thisisthe correct version before use.
iii




CONTENTS ( Conti nued)

Par a. Page
2.2 POES FLI GHT ASSURANCE REVI EW REQUI REMENTS. . . . . . . . .2-1
2.3 PCOES FLI GHT ASSURANCE REVIEWPROGRAM . . . . . . . . . . .2-1
2.4  CONTRACTOR | NTERNAL REVI EW REQUI REMENTS. . . . . . . . . .2-2
3. PERFORMANCE VERI FI CATI ON REQUI REMENTS. . . . . . . . . . .3-1
3.1 GENERAL REQUIREMENTS . . . . . . . . . . . . . . . . . . .31

3.2 DOCUMENTATI ON REQUI REMENTS .

3.2.1 Verification Plan.and Procedure. -
3.2.3.1 Control of Unschedul ed Activities
3.2.2 Verification Reports . Coe -

3.3 ELECTRI CAL FUNCTI ON TEST REQUI REMENTS

El ectrical Interface Tests .

Per f ormance Tests. .
.1 Conpr ehensi ve Per f or mance Tests.
.2 Limted Performance Tests. . .
.3.2.4 Troubl e-free Performance Test|ng

I\JNNH
o

W W w0 0
(.AJOOOO(JO

3.4 STRUCTURAL AND MECHANI CAL REQUI REMENTS .

General Requirements .
Requi rements Sunmary .
Structural Loads .

Verification . .
Accept ance ReqU|renents
Pressure Profile.
Verification. .

2 Accept ance ReqU|renents
Mass Properties.

= =
1 1 1 1

WWWwWwwWwwwww (IJL) WWwWwww w w w w
N~N~NANNOOOO » oo w N N N =

Wwwwwwwww

PArhbhrAabbb

®~NNNWWWNE
N

3.5 ELECTROVAGNETI C COWPATIBILITY REQU REMENTS . . . . . . . .3-8
3.5.1 General Requirements . . e e . . . . . . . .3-8
3.5.2 Specific Requirements. . . . . . . . . . . . . .39
3.5.3 Magneti c Properties. 3-9

3.6 VACUUM THERMAL, AND HUM DI TY REQUI REMENTS . . . . . . . .3-9
3.6.1 General Requirements . .3-9
3.6.2 Requi renents Sunmary . .3-9
3.6.3 Ther mal - Vacuum . . .3-10
3.6.3.1 General Requirements . .3-10
3.6.3.2 Accept ance Requirenents. . .3-10
3.6.3.3 Addi tional Report Requirenents . .3-10

Check the POES Master Controlled Documents list at: http://poes.gsfc.nasa.gov/iso/baseline.pdf to verify that thisisthe correct version before use.
iv




CONTENTS ( Conti nued)

Par a. Page

4. SYSTEM SAFETY REQUIREMENTS . . . . . . . . . . . . . . . .4-1
4.1 GENERAL REQUI REMENTS . R |

SYSTEM SAFETY PROGRAM PLAN . . . . . . . . . . . . . . . .4-1
4.3 ANALYSES . e 4-1

P
N

1 System Hazard Anal ysis . .
.2 Oper ations Hazard Anal yses .

B
N

HAZARD CONTROL VERI FI CATI ON. C e e e e 42
4.5 WAIVERS. . . . . . . . . . . . . . . ... 42
4.6 SAFETY DATA PACKAGE. 4-2

5. PARTS CONTROL REQUI REMENTS. . . . . . . . . . . . . . . .5-1
5.1 GENERAL REQUIREMENTS . . . . . . . . . . . . . . . . . . .51
5.2 ELECTRI CAL, ELECTRONI C, AND ELECTROMECHANI CAL
PARTS .. . . . . . . . . . . . . . . . . . ... ... ..51
5.2.1 Parts Control Board . .5-1
5.2.1.1 PCB Meetings. . . . . . . . . . .5-1
5.2.2 Parts Sel ecti on and Processing. .5-2
5.2.2.1 Custom Devices
5.2.3 Derating. . . . . . .5-2
5.2.4 Radi ati on Hardness. .5-2
5.2.5 Verification Testing. S .5-2
5.2.6 Destructive Physical Analysis . .5-3
5.2.7 Parts Age Contr ol .5-3
5.3 PARTS LIST . . . . . . . . . . . . . . . . . . . . . . . .53
5.3.1 Program Approved Parts List . . . . . . . . . . .53
5.3.1.1 Parts Approved on Prior Programs. . . . . . . . .5-4
5.3.2. . Parts ldentification List . . . . . . . . . . .. 5-4
5.4 ALERTS. . . . . . . . . . . . . . . . . . . . ... ... b2

Check the POES Master Controlled Documents list at: http://poes.gsfc.nasa.gov/iso/baseline.pdf to verify that thisisthe correct version before use.
\'




CONTENTS ( Conti nued)

Par a. Page
6. MATERI ALS AND PROCESSES CONTROL REQUI REMENTS. . . . . .6-1
6.1 SELECTI ON REQUI REMENTS. . . . . . . . . . . . . . . . .6-1
6.1.1 Conventional Applications . .6-1
6.1.2 Nonconventi onal Applications. .6-1
6.1.3 Speci al Problem Areas . .6-1
6.1.4 Organic Materials . . .6-1
6.1.5 Consi derations in Process Select|on . .6-1
6.1.6 Shelf-Life Controlled Itens . .6-2
6.2 MATERI ALS REVI EW . 6- 2
6.3 DOCUMENTATI ON . .6-2
7. RELI ABI LI TY REQUI REMENTS . .7-1
7.1 GENERAL REQUI REMENTS. .7-1
7.2 DESI GN ASSURANCE. Y e |
7.2.1 Requi renents. . R e |
7.2.2 Cont ract or Support for Desi gn Assurance . 7-1
7.2.3 Speci fications, Draw ngs, and Test
Procedures. . . .7-1
7.2.3.1 Desi gn SpeC|f|cat|ons . Coe .7-1
7.2.3.2 Speci fications, Draw ngs, and Test
Procedure Reviews . . . . . . . . . . . . . .7-1
7.3 RELI ABI LI TY ANALYSES. . . . . . . . . . . . . . . . . .7-2
7.3.1 Failure Mode, Effects, and Criticality
Anal ysi s. . LT7-2
7.3.2 Parts Devices Stress Analyses . .7-2
7.3.3 Wor st Case Anal yses . .7-3
7.3.4 Trend Anal yses. .7-3
7.4 LIMTED-LIFE ITEMS. . . . . . . . . . . . . . . . . . . 17-3
7.5 RELIABILITY OF GOVERNMENT- FURNI SHED PROPERTY. . . . . . 7-3
8. QUALI TY ASSURANCE REQUI REMENTS. . . . . . . . . . . . . 8-1
8.1 GENERAL REQUIREMENTS. . . . . . . . . . . . . . . . . . 81

Check the POES Master Controlled Documents list at: http://poes.gsfc.nasa.gov/iso/baseline.pdf to verify that thisisthe correct version before use.
Vi




CONTENTS ( Conti nued)

Par a. Page
8.2 DOCUMENT CHANGE CONTROL . . . . . . . . . . . . . . . . 81
8.3 | DENTI FI CATI ON AND TRACEABILITY . . . . . . . . . . . . 81
8.3.1 Requirenmrents. . . . . . . . . . . . . . . . .81
8.4 PROCUREMENT CONTROLS. . . . . . . . . . . . . . . . . . 82
8.4.1 Product Changes . . 8-2
8.4.2 Pur chased Raw Nhter|als . . 8-2
8.4.3 Raw Materials Used in Purchased
Products. . . . . . . . . . . . . . . . . . 8-2
8.4.4 Age Control and limted-life
Products. . . . T < 1
8.4.5 I nspection and Test Records . . .8-2
8.4.6 Gover nment Source Inspection (GSA). . .8-3
8.4.7 Procurenents That Do Not Require GSA . . 8-3
8.4.8 weld Filler Metal .8-3
8.4.9 Fasteners . C e e e .8-3
8.4.10 Contractor QA Activity at Source. . .8-3
8.4.11 Resubm ssi on of Nonconformng Articles
or Mmaterials. . . . . . . . . . . . . . . . .83
8.5 REVI EW AND APPROVAL OF PROCUREMENT DOCUMENTS . . . . . .8-4
8.6 GOVERNMENT SOURCE INSPECTION . . . . . . . . . . . . . .84
8.7 CONTRACTOR SOURCE INSPECTION . . . . . . . . . . . . . .84
8.8 CONTRACTOR RECEIVING INSPECTION. . . . . . . . . . . . .8-4
8.9 FABRICATION CONTROL. . . . . . . . . . . . . . . . . . 85
8.9.1 Fabri cati on and Assenbly Flow Pl an . .8-5
8.9.2 Docunment ati on . 8-6
8.9.3 Fabri cati on ReqU|renents 8-6
8.9.4 Process Eval uation and Control. 8-7

Check the POES Master Controlled Documents list at: http://poes.gsfc.nasa.gov/iso/baseline.pdf to verify that thisisthe correct version before use.
vii




CONTENTS ( Conti nued)

Par a. Page
8.10 CONTAM NATION CONTROL. . . . . . . . . . . . . . . . . 87
8.11 ELECTROSTATIC DI SCHARGE CONTROL. . . . . . . . . . . . 8-7
8.12 NONCONFORMANCE CONTROL . . . . . . . . . . . . . . . . 8-8

8.12.1 Control, Disposition, and Reporting of

Di screpanci es. 8-9
8.12.1.1 Docunentation . e
8.12.1.2 Initial Review Di sp05|t|0ns - T
8.12.1.3 Material Review Board. . . 8-9
8.12.1.4 Supplier Mterial Review Board . 8-10
8.12.2 Control, Reporting, and Disposition

of Failures. . . . . . . . . . . . . . . . . 810
8.12. 2.1 Failure Reporting. . . . . . . . . . . . . . 811
8.12.2.2 Failure Review Board . . . . . . . . . . . 8-12

8.13 ALERT INFORMATION. . . . . . . . . . . . . . . . . . . 813
8.14 INSPECTION AND TESTS . . . . . . . . . . . . . . . . . 8-13

8.14.1 Pl anning . . . . . . . . . . 8-16
8.14.2 I nspection and In Process Test

Procedures . . . . . . . . . . . . 8-16
8.14.3 I nspection Amt|V|ty . . . . . . . . . . . . 816
8.14.3.1 In-Process |lnspection. . . . . . . . . . . . 8-16
8.14.3.2 Final Inspection. . . . . . . . . . . . . . 8-17
8.14.3.3 End-Item Inspection. . . . .. . ... 817
8.14.3.4 Printed-Wring Board Inspect|0ns

and Tests . . . .. . . 8-17
8.14. 4 QA Activities Dur|ng Integrat|on and

Test Phase . . . . . . . . . . . . . . . . . 817
8.14.4.1 \Verification . . . . . . . . . . . . . . . . 8-20
8.14.4.2 Test Documentation . . . .. . . . . . . 8-20
8.14.4.3 Post-Test Assurance Act|V|ty . . . . . . . 8-20
8.14.5 I nspection and Test Records

(Conponent Level to End-Item. . . . . . . . 8-20
8.14.5.1 Ceneral Requirenments . . . . . . . . . . . . 8-20
8.14.5.2 Scope . . . . . . . . . . . . . . . . ... 8-20

Check the POES Master Controlled Documents list at: http://poes.gsfc.nasa.gov/iso/baseline.pdf to verify that thisisthe correct version before use.
viii




CONTENTS ( Conti nued )

Par a. Page
8.15 CONFI GURATION VERIFICATION . . . . . . . . . . . . . . . 8-21
8.16 METROLOGY. . . . . . . .« « v v v v v s s 822
8.16.1 Ceneral Requirements . . . . . . . . . . . . . 821
8.16.2 Instrunents Used for Measuring . . . . . . . . 8-21
8.16. 3 Product Measurenent Process. . . . . . . . . . 8-21
8.16.4 Cal i bration Measurenent Processes. . . . . . . 8-21
8.17 STAMP CONTROL SYSTEM . . . . . . . . . . . . . . . . . . 8-21
8.18 SAMPLING PLANS . . . . . . . . . . . . . . . . . . . .. 8-22

8.19 TRAI NI NG AND CERTI FI CATI ON FOR MANUFACTURI NG

AND INSPECTION PERSONNEL . . . . . . . . . . . . . . . . 8-22
8.19.1 Training . . . . . . . . . . . . . . . . ... 8-22
8.19.2 Certification and Recertification of

Personnel . . . . . . . . . . . . . . . . . .. 8-22
8.19.3 Records. . . . . . . . . . . . ... 8-22

8.20 HANDLI NG STORAGE, PRESERVATI ON, MARRI NG, LABELI NG,

PACKAG NG, PACKING, AND SHIPPING. . . . . . . . . . . . 8-22
8.20.1 Handling . . . . . . . . . . . . . . . . . . . 8-23
8.20.2 Preservation, Marking, Labeling,
Packagi ng, and Packing . . . . ... . . . . . . 8-23
8.20.3 Shi pping . . . . . . . . . . . . . . . . . . . 8-23
8.21 GOVERNMENT PROPERTY CONTROL. . . . . . . . . . . . . . . 8-24
8.21.1 Contractor’s Responsibility. . . . . . . . . . 8-24
8.21.2 Unsui t abl e Governnent Property . . . . . . . . 8-24
8.22 GOVERNMENT ACCEPTANCE. . . . . . . . . . . . . . . . . . 8-24
9. CONTAM NATI ON CONTROL REQUIREMENTS . . . . . . . . . . . 9-1
9.1 APPLI CABI LITY AND DEFINITIONS. . . . . . . . . . . . . . 91
9.2 CONTAM NATION ALLOMNCE . . . . . . . . . . . . . . . . 91
9.3 CONTAM NATION CONTROL . . . . . . . . . . . . . . . . . 91

Check the POES Master Controlled Documents list at: http://poes.gsfc.nasa.gov/iso/baseline.pdf to verify that thisisthe correct version before use.
iX




CONTENTS ( Conti nued )

Par a. Page
APPENDI X A-- APPLI CABLE DOCUMENTS. . . . . . . . . . . . . .A1
APPENDI X B--GLOSSARY. . . . . . . . . . . . . . . . . . . .B1
APPENDI X C-- DELI VERABLE DATA AND GSFC RESPONSE. . . . . . .C1
APPENDI X D- - ENVI RONMENTAL REQUI REMENTS. . . . . . . . . . .D1

Check the POES Master Controlled Documents list at: http://poes.gsfc.nasa.gov/iso/baseline.pdf to verify that thisisthe correct version before use.
X




| LLUSTRATI ONS

Fi gure Page
3-1 Sanple Test Report. . . . . . . . . . . . . . . . . . . ... 33
6-1 GSFC Spacecraft Inorganic Materials List. . . . . . . . . . . 6-3
6-2 GSFC Spacecraft Polyneric Materials List. . . . . . . . . . . 6-4
6-3 GSFC Spacecraft Lubrication List. . . . . . . . . . . . . . . 6-5
6-4 GSFC Spacecraft Materials Processes List. . . . . . . . . . . 6-6
8-1la GSFC Problen Failure Report, Copy 1. . . . . . . . . . . . . 8-14
8-1b Instructions for GSFC Problenf Failure Report, . . . . . . . . 8-15
8-4 Alert Form . . . . . . . . . . . . . . . . . . . . . . . . . 8-18
8-5 Instructions for Alert Form. . . . . . . . . . . . . . . . . 8-19
TABLES
Tabl e Page
3-1 Structural and Mechani cal Requirenments . . . . . . . . . . . 3-8
3-2 Vacuum Thermal, and Humidity Requirements. . . . . . . . . . 3-9

Check the POES Master Controlled Documents list at: http://poes.gsfc.nasa.gov/iso/baseline.pdf to verify that thisisthe correct version before use.
X




PERFORVANCE ASSURANCE REQUI REMENTS
FOR THE
SCLI D STATE RECORDER

1. GENERAL REQUI REMENTS

1.1 BASIS AND SCOPE OF THE REQUI REMENTS

Thi s docunent incorporates the applicable portions of the Nationa
Aeronautics and Space Administration (NASA) Reliability and Quality
Assurance handbook NHB 5300.4(1A) and (I B) and, in addition,
contain other elenent of performance assurance such as reviews,
safety, functional and environmental testing, and contam nation
control

1.2 CENERAL REQUI REMENTS

The contractor shall establish an organi zed program for denonstrat-
ing that the design neets the functional requirenents, including
specified margins, that the hardware has been manufactured properly
and will operate properly in association with all other project
conponents, and that the software neet design and m ssion require-
ments.

The contractor shall inplenent and maintain a performance assurance
program t hat enconpass flight equi prent, Governnent-furni shed
property, and spares. The programapplies to all work acconplished
by the contractor and the subcontractors and suppliers (also terned
"contractor”) who provide software, flight hardware, and support.

1.3 NMANAGEMENT OF THE ASSURANCE PROGRAM
The contractor shall inplement a systemfor effective nanagenent
control and audit of the assurance program He shall assign

responsibility and authority for managi ng the assurance activities
to individuals who have uni npeded access to hi gher nmanagenent.
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1. 4 PERFORVANCE ASSURANCE STATUS REPORT

A Performance Assurance Status Report shall be prepared and
submtted as part of the nonthly status report. It shall contain
the status of the assurance activities, any deficiencies that could
affect the end-item product, and the intended corrective action.
The report shall cover the following itens, as well as those called
for in the individual sections of this document:

a. Significant assurance probl ens
b. Key organi zati on and personnel changes
c. Significant inspection and test activities

d. Status of procurenents and subcontractor perfornmance
assurance prograns (Wth problem areas flagged as early
as possi bl e)

1.5 SURVEI LLANCE OF THE CONTRACTCR

The work, activities, and operations of the contractor, subcontrac-
tors, and suppliers shall be subject to evaluation, review, survey,
and i nspection by Governnent-desi gnated representatives fromthe
GSFC project office, and the Governnment |nspection Agency G A).
GSFC wi | | del egat e conprehensive and specific in-plant
responsibilities and authority to these agencies in a letter of

del egati on.

The contractor shall provide the governnent representative with the
docunents, records, equipnment, and working areas within his
facilities that the government representative requires for
perform ng his activities.

Where contractor source inspection is used, the contractor shal
provide a list of duties, reponsibilities, and authorities of his
gual ity assurance (QA) personnel to the designated Governnent
quality representative. Wen Government source inspection
personnel are used at any supplier's facility, the listing shal

al so be provided to the Government source representative at that
facility upon issuance of the procurenent.



1.6 CENERAL PROCUREMENT REQUI REMENTS

1.6.1 Selection of Sources

When the contractor selects procurenent sources, he shall assign
assurance personnel to participate in the selection. Performance
hi story, receiving inspection and test result, supplier rating
system and survey results shall be used to assess the capability
of each potential procurenent.

1.6.2 Requirenent on Subcontractor and Suppliers

The contractor shall ensure that his procurenment docunent inposes

t he applicable requirenment of this docunent on subcontractors and
suppliers. The subcontractor and suppliers shall in turn inpose the
requi rements on their procurement sources.

1.7 AUDI TS

The contractors shall conduct audits of his assurance activities
and those of his subcontractors and suppliers to ensure conpliance
wi th appropriate provisions of this docunent. To verify the
effectiveness of the performance assurance systens, each audit
shal | include an exam nation of operations and docunents, as well
as an exam nation of materials.

1.7.1 Subcontractor and Supplier Audits

The contractor shall performaudits of his subcontractors and
suppliers as necessary to ensure conpliance with the subcontractor
per f ormance assurance requirenents. The contractor's schedul e and
conduct of the audits shall be based upon the foll ow ng:

a. Criticality of itens being procured, those itens identified
by failure node, effects, and criticality anal yses, of
information fromtrend anal yses

b. Known problens or difficulties

c. Supplier quality history

d. Remaining period of supplier performance



1.7.2 Audit Reports

A docunented account of audits shall be submtted to the contrac-
tor's managenent with reconmendations for correcting any
deficiencies. Mnagenent shall take action to ensure correction of
any deficiencies and shall conduct appropriate review to ensure
that the correction have been nade.

Audit reports shall be nade available to the governnent representa-
tive on request, and a sunmary of the audit reports shall be sub-
mtted to GSFC as part of the Performance Assurance Status Report
(paragraph 1.5).

1.8 APPLI CABLE DOCUMENTS ( APPENDI X A)

To the extent referenced herein, applicable portions of the docu-
ments and revision levels listed in Appendix A forma part of this
docunent .

1.9 GLOSSARY ( APPENDI X B)

Appendi x B lists definitions that are needed for a common under -
standing of terns are applied in this docunent.

15
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2. ASSURANCE REVI EW REQUI REMENTS

2.1 GENERAL REQUI REMENTS

The contractor shall for new or nodified el ements of the program
conduct a program of planned, schedul ed, and documented reviews
covering the flight hardware, flight software, ground support

equi pnent, software, operations ground equi pnment, and ground data
processing for which the contractor has responsibility. The con-
tractor's programshall include reviews at the conponent and sub-
system | evel as required by paragraph 2.5, and include support to
revi ews conducted by a PCES Flight Assurance Revi ew Team

2.2 PCES FLI GHT ASSURANCE REVI EW REQUI REMENTS

The contractor shall support a series of conprehensive design
reviews that are conducted by a POES Flight Assurance Review
Team For each specified review, the contractor shall:

a. Develop and organize nmaterial for oral presentation to the
PCES review team Copies of visual aids and other support-
ing material that are pertinent to the review shall be
submi tted in accordance with Appendi x C.

b. Support splinter review neetings that result fromthe major
revi ews.

c. Produce witten responses to recommendati ons and acti on
items that result fromthe reviews.

2.3 POES FLI GHT ASSURANCE REVI EW PROGRAM

The Flight Assurance Review Program shall consist of individual
reviews as described in paragraphs 2.3a through c.

a. Critical Design Review (CDR)--For new or nodified elenments
of the program this review usually occurs after the design
has been frozen but prior to the start of manufacture of
flight conponents. It will enphasize inplenmentations of
design as well as test plans for flight systens including
the results of engineering nodel testing.

b. Prelimnary Design Review (PDR)--This review shall be
conducted at the conclusion of the detailed design efforts
and after testing the breadboard nodels of critical designs.

Topics to be reviewed will include designs, analyses,
calibration techniques, and recorder certification test
pl ans.

c. Pre-environnental Review (PER)--This review occurs prior to
the start of environnental testing on each flight system
The primary purpose of this reviewis to establish the
readi ness of the systemfor test and evaluate the
envi ronnental test plans.

21
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d. Pre-shipnent Review (PSR)--This review wi || take place prior
to shipnent of the flight instrument to the spacecraft
contractor and will concentrate on system perfornmance during
accept ance testing.

NOTE: Delivery of flight nodel instrunents to the spacecraft
contractor shall not take place until after the resolution
of all action itens resulting fromthe respective PSRs
unl ess otherwi se directed in witing by GSFC

2.4 CONTRACTOR | NTERNAL REVI EW REQUI REMENTS

The internal review programshall consist of design reviews at each
box and subassenbly |evel and at |ower |evels of assenbly when
required for new or changed boxes. As part of the design reviews,
packagi ng reviews shall be considered for all new electrical,

el ectronic, and el ectronmechani cal (EEG conponents in the flight
system Each packagi ng review shall evaluate the ability of the
packagi ng concept and design to perform successfully during testing
and under operating and environnmental conditions of the m ssion.
These reviews shall be conducted in accordance with GSFC S-311-98A,
“Cui delines for Conducting a Packagi ng Review (mnus para. 3.0
“Submittal and Notification” is not required’, see Appendix A).

In addition to these packagi ng gui delines, the reviews shal
specifically address the foll ow ng:

a. Placenent, nounting, and interconnection of each EEE part or circuit
board or substrate,

b. Structural support and thermal accommodati on of the boards and
substrates and their interconnections in the conponent design,

c. Provisions for protection of the parts and ease of inspection.

Conponent | evel design reviews shall include of the pertinent parts
stress anal yses required by paragraph 7.3.2 and of the
correspondi ng conponent packagi ng reviews including the results of
associ ated tests and anal yses.

Contractor personnel who are not directly responsible for hardware
desi gn shall conduct these reviews. Review data packages shall be
made avail able at CDR. The results of the reviews shall be doc-
unented, and a summary of each review shall be included in the

Per f ormance Assurance Status Report (paragraph 1.6).

82



3. Performance Verification Requirenents

3.1 GENERAL REQUI REMENTS

A Performance Verification Programshall be conducted to ensure
that the recorder changes neet the specified m ssion requirenents.
The program consists of a series of functional denonstrations,
anal ytical investigations, physical property measurenents, and
environnental tests that sinmulate the environments encountered
during prelaunch, launch, and in-orbit flight. Al protoflight
har dware shall undergo qualification tests to denonstrate
conpliance with the verification requirenents of this section
Environnmental testing shall be in accordance with Appendi x D of

t hi s docunent.

The Performance Verification Program begins with functional testing
of assenblies, continues through the functional and environmental
testing at the conponent, recorder and spacecraft |evels of
assenbly.

3. 2 DOCUMENTATI ON REQUI REMENTS

The managenent approach for acconplishing the Performance Verification
Program shal |l be described in Section 3 of the Performance Assurance

I mpl ement ation Plan (paragraph 1.3). |In addition, the foll ow ng
specifications, plans, procedures, and reports are required for defining
the technical aspects of the Performance Verification Program The
verification plan is required first, followed by a detail ed specification,
foll owed by detail ed procedures at the tinme of need.

3.2.1 Verification Plan and Procedure

A Verification Plan shall be prepared that defines the tests and
anal yses that collectively denonstrate that the hardware conplies
with Sections 3.3 through 3.7 of this docunent.

The Verification Plan shall provide the overall approach to
acconplishing the verification program For each test, it shal

i nclude the | evel of assenbly, configuration of the item
objectives, facilities, instrumentation, safety consideration,
contam nation control, test phases and profiles, necessary

functi onal operations, personnel responsibilities, and requirenents
for procedures and reports. It shall also define a rationale for
retest determ nation that does not invalidate previous verification
activities. The interaction of the test and analysis activity shal
be descri bed.

For each anal yzed activity, the plan shall include objectives, a
description of the mathematical nodel, assunptions on which the
nodel s will be based, required output, criteria for assessing the

acceptability of the results, the interaction with related test
activity, if as, and requirenents for the resultant verification
reports.
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As an adjunct to the Verification Plan, a test matrix shall be
prepared that sunmarizes all tests that will be perfornmed on each
flight recorder and its conponents.

For each functional and environnental test activity conducted at
the recorder and its conponent |evels, Verification Procedures
shal |l be prepared that describe how each test activity contained in
the Verification Specification and Verification Plan will be

i mpl ement ed.

The procedures shall describe details such as instrunentation
nonitoring, facility control sequences, test article functions,
test paraneters, quality control checkpoints, data collection, and
reporting requirenments. The procedures shall al so address safety
and contam nation control provisions. Verification Procedures at
t he subsystem and recorder |evels shall be submtted to PCES in
accordance with Appendi x C

3.2.3.1 Control of Unschedul ed Activities During Verification--An
operational procedure shall be established for controlling,
docunenting and approving all activities that are not part of an
approved procedure.

The contractor shall be alert to the hazard potential of

| ast-m nute changes and shall institute controls at appropriate
managenent |evels for preventing accident or injury or hardware
damage. The control procedure shall be contained in the

Per f ormance Assurance | nplenentation Plan (paragraph 1.3).

3.2.4 \Verification Reports

After conpletion of each subassenbly and recorder verification
activity, a report shall be submitted in accordance w th Appendi x
C. The report shall contain, as a mininmum the information de-
scribed in the sanple test report (Figure 3-1). For each analysis
activity, the report shall describe the degree to which the

obj ectives were net, how well the test data validated the

mat hemat i cal nodel, and other significant results.

In addition, as-run verification procedures, as well as all test
and anal ysis data, shall be nmade available for review at the con-
tractor's facility on request.

3.3 ELECTRI CAL FUNCTI ON TEST REQUI REMENTS

3.3.1 Electrical interface Tests

Before the integration of a subassenbly or conponent into the next
hi gher hardware assenbly,-electrical interface tests shall be
performed to verify acceptability.
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PERFORMANCE VERIFICATION DOCUMENTATION

VERIFICATION TEST REPORT (Continued) Page of
Date (add Lo
time for Note beginning and end of actual activity, deviations
thermal and from the planned procecure, and discrepancies in test times Malfunction Report
temperature performance. (State if thers were no deviations or Number and Date Cif
tests) discrepancies.) applicabie)

(use additional paper as required)

The activities covered by these reports include tests and messurements performed for the purpose of
verifying the flightworthiness of harcware at the component, subsystem, and payload ieveis of assembly.
These reports shall also be provided for such other activities as the project may designate.

These reports shall be completed and transmitted to the GSFC Technical Officer or Contracting Officer (as
apporopriate) within 30 days after the compietion of an activity. Legible, reproducible, handuritten
completed forms are acceptable.

Material felt necessary to clarify this report may be attached. However, in general, test lLogs and data
should be retained by those responsible for the test uniess they are specifically requested.

The forms shall be signed by the quality assurance representative and the person responsible for the test
item or his cesignated representative; the signatures indicate concurrence that the data is as accurste as
possible given the constraints of time imposed by quick-response reporting.

This report does not replace the need for maintaining complete Logs, records, etc.; it is intended to

document the implementation of the verification program and to provide 8 minimm amount of informstion as
to the performence of the test item.

Figure 3-1. Sanple Test Report (Sheet 1 of 2)
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PERFORMANCE VERIFICATION DOCUMENTATION

Page. of
VERIFICATION TEST REPORT
PROJECT
TEST ITEM
MANUFACTURER
SERIAL NUMBER
LEVEL OF ASSEMBLY:
. D COMPONENT D D PAYLOAD
) ‘ SUBSYSTEM
PROTOFLIGHT .
TYPE HARDWARE: D PROTOTYPE D D D
. FLIGHT SPARE
TYPE TEST:
D STRUCTURAL LOADS D PRESSURE PROFILE D THERMAL - VACUUM
D VIBRATION D MASS PROPERTIES D THERMAL BALANCE
D ACOUSTICS D ELECTROMAGNETIC D THERMAL CYCLING
COMPATIBILITY .
D MECHANICAL SHOCK D MAGNETIC PROPERTIES D TEMPERATURE ~
HUMIDITY
D MECHANICAL FUNCTION ' D LEAKAGE
D MODAL SURVEY D COMPREHENSIVE
PERFORMANCE
D OTHER (explain)
VERIFICATION PROCEDURE NO. REV. DATE

D INITIAL TEST

D RETEST (D PARTIAL OR D FULL; STARTING DATE OF INITIAL TEST

APPLICABLE VERIFICATION PLAN:
FACILITY DESCRIPTION:

LOCATION:
TEST LOG REFERENCE:

COMMENTS :

SIGNATURE:

QUALITY ASSURANCE REPRESENTATIVE: DATE
COGNIZANT ENGINEER FOR TEST ITEM: DATE
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Figure 3-1. Sanple Test Report (Sheet 2 of 2)

During integration, the electrical harnessing shall be tested to
verify that electrical signhals are properly routed. Al such
testing, as well as the acconpanying integration activities, shal
be perfornmed in an area that conforns to the cleanliness criteria
devel oped in response to Section 9.

3.3.2 Performance Tests

3.3.2.1 Conprehensive Performance Tests--Wen the recorders are
conpl eted, a conprehensive performance test (CPT) shall be con-
ducted on each hardware el enent. When environnental testing is
perforned, additional conprehensive performance tests shall be
conduct ed during the hot and cold extremes of the tenperature or

t her mal -vacuum test and at the concl usion of the environnmental test
sequence, as well as at other tinmes that shall be defined in the
Verification Specification.

The conprehensi ve performance test shall be a detailed
denonstration that the hardware neets its perfornmance requirenents
within all owable tolerances. The test shall denonstrate that al
redundant circuitry is operating and that the hardware is
performng satisfactorily in all operational nodes. The initia
CPT shall serve as a baseline agai nst which the results of al

| ater CPTs shal be conpared.

Limted |life electrical itens shall be included in the Limted Life
Tests as required in Section 7 of this docunent. For itens for
which it is determned that life testing is not required, the

rati onal e for such determination shall be provided along with a
description of the analyses that will be conducted during the
course of the programto verify the validity of such a

determ nation

3.3.2.2 Limted Performance Tests--Linmted performance tests shal
be perforned before, during, and after environnental tests, as
appropriate, to denonstrate that the environnmental tests have not
degraded the functional capability of the hardware.

Limted performance tests shall also be used in cases for which
conpr ehensi ve performance testing is not warranted or not
practicable. Specific tines at which |[imted performance tests wl|
be perforned shall be defined in the Verification Specification.

3.3.2.3 Trouble-free Performance Testing--At the conclusion of

the performance verification programrecorders shall have denon-
strated mninumreliability acceptability by trouble-free perfor-
mance testing for at least the last 100 hours of testing. Trouble-
free operation during the thernmal vacuumtest exposure may be

i ncluded as part of the denonstration. Major hardware changes
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during or after the verification programshall invalidate previous
denonstrati on

3.4 STRUCTURAL AND MECHANI CAL REQUI REMENTS

3.4.1 General Requirenents

The contractor shall denonstrate conpliance with structural and
mechani cal requirenent with a series of interdependent test and
anal ysis activities. The denonstrations shall verify design and
specified factors of safety, ensure interface conpatibility, and
accept abl e wor kmanshi p. Unchanged desi gns of hardware shall not
require re-analysis except for the effects of different |aunch
vehi cl e | oads and environnents.

3.4.2 Requirenent Sunmary

Table 3-1 specifies the required structural and mechanical verif-
ication activities. Wen planning the tests and anal yses, the
contractor shall consider all expected environnents, including

that of structural |oads, vibroacoustics, and pressure profiles and
shall verify the mass properties and nechani cal functi oning.

3.4.3 Structural Loads

3.4.3.1 VERIFICATION--Verification for the structural -1 oad

envi ronment shall be acconplished by a conbi nati on of test and
analysis. Testing is required (i.e., nodal survey, sine sweep,

etc. ) to verify that the analytic nodel of the hardware adequately
represents its dynam c characteristics. The test-verified node
shall then be used to predict the maxi num expected | oad for each
potentially critical |oading condition, including handling,
transportation, and vi broacoustic effects during liftoff. The
maxi mum | oads that result fromthe analysis shall define the limt

| oads.

The usual nethod of verifying adequate strength is to apply a set
of loads equal to 1.25 tinmes the limt |oads after which the

har dwar e nust be capable of neeting its performance criteria. The
strength verification test nust be acconpanied by a stress analysis
that predicts that ultimate failure will not occur at | oads equa
to 1.40 times the imt | oad.

When minor structural nodifications are made and stringent quality-
control procedures are invoked to ensure conformance of the struc-
ture to the design, then strength verification may be acconplished
by a stress analysis that denonstrates that the hardware will neet
its performance criteria after being subjected to a |oad equal to
2.0tinmes the limt |oad.
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When conposite materials are used in the structure, analytic
strength verification shall not be used. The w der ranges of
strength associated with conposite structures nust be taken into
account by additional denonstrations, such a devel opnent tests,
proof tests, and |larger design factors. The use of material that
are susceptible to brittle fracture or stress-corrosion cracking
require the devel opment of and strict adherence to special proce-
dures to prevent problem

3.4.3.2 Acceptance Requirenents--Structural |oad test require-
ment do not apply for the acceptance testing of previously quali -
fied hardware, except that structural elenent- fabricated of com
posite material shall be proof tested to the limt | oad.

3.4.7 Pressure Profile

3.4.7.1 Verification--The need for a pressure profile test shal
be assessed for all recorders. A verification test shall be
perfornmed if analysis does not indicate a positive margin at |oads
equal to tw ce those induced by the maxi num expected pressure
differential during launch. If a test is required, the limt
pressure profile is determned by the predicted pressure/tine
profile for the nom nal trajectory of the particular m ssion.
Because pressure-induced | oads vary with the square the rate of
change, the verification pressure profile is determ ned by multi-
plying the predicted pressure rate of change by a factor of 1.12
(the square root of 1.25, the required verification factor on

| oad ).

3.4.7.2 Acceptance Requirenents--Pressure profile test requirenents
do not apply for the acceptance testing of previously qualified
har dwar e.

3.4.8 Mass Properties

Because hardware nmass property requirenments are m ssion-dependent,
they shall be determ ned on a case-by-case basis. The nass proper-
ties programshall include an assessnment of the recorder’s ability
to conply with the m ssion requirenents.
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Table 3-1
Structural and Mechani cal Requirenents

Requi r ement Recor der

Structural Loads T2

Vi br oacousti cs

Si nuoi dal Vi bration T
Random Vi brati on T
Pressure Profile AT
Mass Properties A M

M- - Measurenent.

T -- Test required.

Tl -- Test nust be perforned if indicated
by anal ysis or other considerations.

A -- Anal ysis required.

T2 -- Test required for new or nodified

design or for increased | oads
changed environnent.

3.5 ELECTROVAGNETI C COVPATI BI LI TY REQUI REMENTS

3.5.1 General Reguirenents

The el ectromagnetic characteristics of hardware shall be such that:

a. The recorder and its elenents shall not generate El ectro-
Magnetic Interference (EM) that could adversely affect its
own conponent, other recorders, the spacecraft, or the
safety and operation of the |aunch vehicle and |aunch site.

b. The recorder and its conponents shall not be susceptible
to em ssions that could adversely affect their safety and
per f or mance.
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3.5.2 Specific Requirenents

The contractor shall denonstrate conpliance with the general re-
qui renments of the LMCS Unique Instrunent Interface Specification
(U1s), 1'sS 2295548.

3.5.3 Magnetic Properties

The contractor shall maintain nmagnetic properties control to the
extent necessary to neet LMCS Uni que Instrument Interface
Specification (UI1S), IS 2295548.

3.6 VACUUM THERVAL, AND HUM DI TY REQUI REMENTS

3.6.1 General Requirenents

The follow ng recorder (or recorder equipnent) capabilities
shall be denonstrated to satisfy the vacuum thermal, and hum dity
requirenent:

a. The recorder shall performsatisfactorily in the vacuum and
thermal environnent of space.

b. The hardware shall w thstand, a necessary, the tenperature
and hum dity conditions or transportation, storage, |aunch,
and operational use.

3.6.2 Requirenent Sumary

Table 3-2 summarizes the test and anal yze that collectively wll
serve to fulfill the general requirements of paragraph 3.6.1.
Tests noted in the table may require supporting analyze and vice
versa. The contractor shall determ ne the order in which the
denonstration are conduct ed.

Table 3-2
Vacuum and Thermal Requirenents
Requi r ement Recor der
Thermal Vacuum T
Thermal Bal ance T/ A

T -- Test required.

T/A -- Test is highly desirable; analysis is
mandat ory.
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3.6.3 Thermal - Vacuum

3.6.3.1 GCeneral Requirenents--The thermal-vacuumtest shall denon-
strate the ability of the hardware to performsatisfactorily in
functional nodes representative of the mssion in vacuum at the
nom nal m ssion operating tenperature, at a tenperature margin of
+10°C beyond the mi ssion allowable tenperature limt for hardware
utilizing passive thermal control, and during tenperature
transitions.

The recorder shall be subjected to the thermal vacuum tenperature
cycle specified in Appendix D. The recorder shall be exposed

for a mninmumof 16 hour at each tenperature extreme. Turn-on
capability shall be denonstrated under vacuum at | east once at

| ow t enper at ure.

Hardware that is determned to be insensitive to vacuum effect
may be tenperature cycled at normal room pressure in an air or
gaseous nitrogen environnent; itens that are tested shall be
subjected to the profiles in Appendix D.

Tenperature excursions during cycling of hardware shall be |arge
enough to detect |atent defects in workmanship. Hardware shall be
exposed for a mninmum of 4 hour at each extrenme of each tenpera-
ture cycle as specified in Appendi x D.

During the cycling, the hardware shall be operating and perfor-
mance shall be nonitored. Qutgoing procedure that are found to
be necessary (see Section 9) shall be made part of the thermal-
vacuum t est operations.

3.6.3.2 Acceptance Requirenent--The thermal vacuumtest shall be
desi gned to produce the tenperature extrenme expected in orbit as
a mni mum

3.6.3.3 Additional Report Requirenent--The thernal-vacuum verifi -
cation report shall include actual achieved test tenperatures and
pretest predicted tenperature. A detailed explanation shall be
provi ded for any cases that differ by nore than 5°C.
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4. SYSTEM SAFETY REQUI REMENTS

4.1 GENERAL REQUI REMENTS

The safety effort is a logical flowdow fromthe safety programto
be i npl enented on the spacecraft. The recorder contractor shal
pl an and conduct a system safety programthat:

a. Provides for the identification of hazards to personnel,
facilities, support equipnent, |aunch vehicle, and m ssion
hardware during all stages of the programlife

b. Satisfies the applicable guidelines, constraints, and
requi rement stated in the foll owi ng docunents (Appendix A):

(1) E&QWR 127-1, Eastern and Western Range Safety
Requi rements, Range Safety Regul ation, March 1995.

(2) M L- STD- 1574A, System Safety Program for Space and
M ssile System August 15, 1979.

c. Interfaces effectively with the industrial safety requirenent
of the contract.

4.2 SYSTEM SAFETY PROGRAM PLAN

The contractor shall prepare and submt a System Safety
| mpl ementation Plan (SSIP) that constitutes Section 4 of the
Per f ormance Assurance | nplenentation Plan (paragraph 1.3).

The Pl an shall describe the safety programrequirenents and

i npl ementation procedures that the contractor will invoke to ensure
the identification and control of hazards to personnel and hardware
during fabrication, tests, transportation, ground processing, and

[ aunch activities

4.3 ANALYSES

4.3.1 SYSTEM HAZARD ANALYSES

During the contract effort, the contractor shall devel op anal yses
for identifying the hazards associated with the hardware, support
equi pnent, and their interfaces. Docunentation shall be in
accordance with M L-STD 1574A. The contractor shall take neasures
to mnimze each significant identified hazard.
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Al'l hazards that affect personnel, the recorder, or other hardware
shall be identified. Hazard reports shall be submitted as a part
of a safety data package at CDR to docunent the identification
causes, control, and verification nethods for each hazard.

4.3.2 OPERATI ONS HAZARDS ANALYSES

When the use of a facility in the performance of an activity could
result in subjecting hardware or personnel to hazard, an QOperations
Hazard Analysis (OHA) shall be perforned to identify the hazards
and to docunment the requirement for either elimnating or
adequately controlling each hazard. For exanple, operation that
may require analysis including handling, transportation, functional
tests, and environnental test. A report of each QA perforned shal
be subnmitted in accordance with Appendi x C

4.4 HAZARD CONTRCOL VERI FI CATI ON

The control of all hazards shall be verified by test, analysis,
inspection, simlarity to previously qualified hardware, or any
conbi nati on of these activities.

4.5 WAl VERS

When a specific safety requirenent cannot be net, the contractor
shall submit a waiver request to POES in accordance with Appendi x
C. Each waiver request shall address only one hazard and shall be
submtted as soon a it is determined that one is required.

4.6 SAFETY DATA PACKAGE

The contractor shall submt to PCES a safety data package that
applies to the programat the tinme of the COR  The contents of
each package shall show status of conpliance with the requirenents
of E&WR 127-1. Each package should include an adequate technica
and functional description of the hardware. Al so provided shall be
the conpl eted anal yses results (as a mninum a system hazard as
well a the OHA), any hazard reports, and wai ver requests.
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5. PARTS CONTROL REQUI REMENTS:

5.

5.

5.

1

2

2.

GENERAL REQUI REMENTS

The contractor shall plan and inplenent an El ectrical,

El ectronic, and El ectronechani cal (EEE) Parts Control Program
to assure that all parts selected for use in flight hardware
meet m ssion objectives for quality and reliability. The
contractor shall prepare a Parts Control Plan (PCP) descri bing
t he approach and net hodol ogy for inplementing the Parts
Control Program The PCP shall be nmade a part of the proposal
for review in accordance with contract delivery requirenents.

ELECTRI CAL, ELECTRONI C, AND ELECTROVECHANI CAL (EEE) PARTS

Al part commodities identified in the GSFC Preferred Parts
Li st (PPL) are considered EEE parts and shall be subjected to
the requirenments set forth in this section. Custom or
advanced technol ogy devi ces such as custom hybrid
mcrocircuits, detectors, Application Specific Integrated
Circuits (ASIC), and Multi-Chip Mddules (MCM shall al so be
subject to parts control appropriate for the individua
technol ogy (see 5.2.2.1).

Parts Control Board

The contractor shall establish a Parts Control Board (PCB) or
a simlar docunmented systemto facilitate the nmanagenent,

sel ection, standardi zation, and control of parts and

associ ated docunentation for the duration of the contract.
The PCB shall be responsible for the review and approval of
all parts for conformance to programrequirenents, and for
devel opi ng and mai ntai ni ng a Program Approved Parts Li st
(PAPL). In addition, the PCB shall be responsible for al
parts activities such as failure investigations, disposition
of non-conformances, and problemresol utions. PCB operation
procedures shall be included as part of the PCP.

5.2.1.1 PCB Meetings

PCB neetings shall be convened on a regular basis or as
needed. Meeting mnutes or records shall be naintained by the
contractor to docunment all decisions made and a copy provided
to GSFC within three days of convening the neeting. GSFC
shall retain the right to overturn decisions regardi ng non-
conformances within ten days after recei pt of neeting m nutes.
GSFC may participate in PCB neetings and shall be notified in
advance of all upcom ng neetings. PCB activities may be

audi ted by GSFC on a periodic basis to assess conformance to
the contractor’s PCP
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5.2.2 Parts Selection and Processing

Al'l parts shall be selected and processed in accordance wth
the GSFC 311-1NST-001 Instructions for EEE Parts Sel ecti on,
Screening and Qualification. Part quality |evel shall be
Grade 2. Al application notes in 311-1NST-001 shall apply.
Contractor’s internal selection and processing docunentation
may be used if determined by the PCB to be consistent with
311- 1 NST-001 for the specific mssion |evel. Exceptions to
311-1 NST-001 shall be identified in the PCP.

5.2.2.1 Custom Devices

In addition to applicable requirenents of 311-1NST-001, any
custommcrocircuits, hybrid mcrocircuits, MCM ASIC, etc.

pl anned for use by the contractor shall be subjected to a
design review. The review may be conducted as part of the PCB
activity. The design review shall address, at a m ni mum
derating of elenents, nmethod used to assure each el enent
reliability, assenbly process and materials, and nethod for
assuring adequate thernmal matching of nmaterials.

5.2.3 Derating

Al EEE parts shall be used in accordance with the derating
gui del i nes of the PPL. The contractor's derating policy may be
used in place of the PPL guidelines and shall be submitted
with the PCP

5.2.4 Radi ati on Hardness

Al parts shall be selected to neet their intended application
in the predicted mssion radiation environment. The radiation
envi ronnment consists of two separate effects, those of total

i oni zi ng dose and singl e-event phenonmena. The contractor

shal | document the analysis for each part with respect to both
effects.

5.2.5 Verification Testing

Verification of screening or qualification tests are not

requi red unl ess deened necessary as indicated by failure
history, G DEP Alerts, or other reliability concerns. |If
required, testing shall be in accordance with 311-1NST-001 as
determ ned by the PCB
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5.

5.

5.

5.

2.

2.

3

3.

6 Destructive Physical Analysis

A sanpl e of each |lot date code of microcircuits, hybrid

m crocircuits, and sem conductor devices shall be subjected to
a Destructive Physical Analysis (DPA). Al other parts may
require a sanple DPAif it is deemed necessary as indicated by
failure history, G DEP Alerts, or other reliability concerns.
DPA tests, procedures, sanple size and criteria shall be as
specified in GSFC specification S-311-M 70, Destructive

Physi cal Analysis. Contractor's procedures for DPA may be
used in place of S-311-M70 and shall be submitted with the
PCP. Variation to the DPA sanple size requirenents, due to
part conplexity, availability or cost, shall be determ ned and
approved by the PCB on a case-by-case basis.

7 Parts Age Control

Parts drawn fromcontrolled storage after 5 years fromthe
date of the last full screen shall be subjected to a ful
rescreen and sanple DPA. Alternate test plans may be used as
determ ned and approved by the PCB on a case-by case basis.
Parts over 10 years fromthe date of the last full screen or
stored in other than controlled conditions where they are
exposed to the el enments or sources of contam nation shall not
be used.

PARTS LI STS

The contractor shall create and nmaintain a Program Approved
Parts List (PAPL) and a Parts Identification List (PIL) for
the duration of the program The contractor may choose to

i ncorporate the PAPL and PIL into one list, which shall be
submtted to GSFC as a PIL, provided clear distinctions are
made as to parts approval status and whether parts are planned
for use in flight hardware.

1 Program Approved Parts List

The Program Approved Parts List (PAPL) shall be the only
source of approved parts for flight hardware, and as such may
contain parts not actually in flight design. Only parts that
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have been eval uated and approved by the PCB shall be listed in
the PAPL. Parts nust be approved for listing on the PAPL
before initiation of procurement activity. The criteria for
PAPL listing shall be based on 311-1NST-001 and as specified
herein (see 5.2.2). The PCB shall assure standardization and
t he maxi mum use of parts listed in the PAPL. The PAPL and al
subsequent revisions shall be available for GSFC revi ew upon
request.

5.3.1.1 Parts Approved on Prior Prograns

5.

5.

3.

2

Parts previously approved by GSFC via the contractor’s

Nonst andard Parts Approval Request (NSPAR) on the preceeding
contract for a systemsimlar to the one being procured shal
be evaluated by the PCB for continued conpliance to current
programrequirenments prior to listing in the PAPL. This shal
be acconplished by determ ning that:

a. No changes have been made to the previously approved
NSPAR, Source Control Drawi ng (SCD) or vendor list.

b. Al stipulations cited in the previous NSPAR
approval have been inplenmented on the crrent flight
l ot, including performance of any additional
testing.

Parts ldentification List

As opposed to the PAPL, the Parts Identification List (PIL)
shall list all parts planned for use in flight hardware,
regardl ess of their approval status. The initial PIL and
subsequent updates shall be submtted to GSFC i n accordance
with the contract delivery requirenments. An As-Built Parts
List (ABPL) shall also be prepared and submitted to GSFC in
accordance with the contract delivery requirenents. The ABPL
is generally the final PIL with additional as-built

i nformati on.

Alerts

The contractor shall be responsible for review ng and

di spositioning all Government |ndustry Data Exchange Program

(G DEP) Alerts for applicability to the parts proposed for

use. In addition, any NASA Alerts and Advi sories provided to

the contractor by GSFC shall be reviewed and di spositioned.
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6. MATERI ALS, AND PROCESSES CONTROL REQUI REMENTS

The contractor shall inplenment a conprehensive Materials and Pro-
cesses Program beginning with the design stage of the hardware.

6.1 SECTI ON REQUI REMENTS

6.1.1 Conventional Applications

Sel ection of material and processes shall be based upon past per-
formance, available data, or current tests. The contractor shall be
gui ded by the applicable docunents listed in Appendi x A

6.1.2 Nonconventional Applications

Any use of a material for which there is a | ack of aerospace ex-
peri ence shall be considered a nonconventional application. In that
case, the material shall be verified for the desired application on
the basis of simlarity, analysis, test, inspection, existing data,
or a conbi nation of these nethods.

6.1.3 Special Problem Areas

The contractor shall give special attention to problem areas such as
radi ation effects, stress/corrosion cracking, galvanic corrosion,
hydrogen enbrittl enent, |ubrication, contam nation of cool ed de-
tectors, and wel d-heat-affected zones. Critical high-strength
fasteners and pressurized systens shall be reviewed froma fracture
mechani cs vi ewpoi nt before they are accepted for use.

6.1.4 Oganic Materials

The outgassing characteristica of organic materials in vacuum shal
be a prine consideration in selection. Only organic materials with
a Total Mass Loss (TM.) of less than 1.00 percent and a Col |l ected
Vol atil e Condensable Material (CVCM of less than 0.10 percent when
tested in accordance with ASTM E595-77 (Appendix A) shall be used

6.1.5 Considerations in Process Sel ection

Manuf acturing proceses shall be carefully selected if they are the
type that may substantially change a material's properties (e.qg.,
heat treatnent, welding, or chemcal or netallic coatings).

The objectives are to maintain the integrity of the materials and to
avoi d i ntroduci ng property changes that could cause adverse effects.
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6.1.6 Shelf-Life Controlled Itens

In processes that involve polyneric materials whose uncured
constituents have a limted shelf |ife (as indicated by the manufac-
turer’s literature), sone latitude will be granted for the use of

dat e-coded expired materials if certain requirenents are net. The
contractor ssall prove to PCES by neans of appropriate tests that the
properties of the materials have not been conprom sed for their

i ntended use. The data fromthe tests nust be submtted in
accordance with Appendix C. Fabricated itens such as “O rings that
have out-of-date codes shall not be installed in flight hardware.

6.2 MATERI ALS REVI EW

A contractor materials engineer shall review the applications of the
proposed materials and procasses on the basis of engineering

drawi ngs before approving their use. He shall also audit and
consult with all subtier contractors and vendors to assure hinself
that the materials and processes are acceptable for the applications
i nvol ved.

6. 3 DOCUMENTATI ON

The following information shall be submtted to GSFC i n accordance
wi th Appendi x C

a. Data that supports unusual application.
b. Engineering drawings for materials application.

c. Inorganic Materials List--This list shall be prepared and
document ed on GSFC Form 18-59A (Figure 6-1).

d. Polymeric Materials List--This list shall be prepared and
docunmented on GSFC Form 18-59B (Figure 6-2).

e. Lubrication List--This list shall be prepared and docunented on
GSFC Form 18-59C (Figure 6-3).

f. Materials Processes List--This list shall be prepared and
docunmented on GSFC Form 18-59D (Figure 6-4).

g. Contam nation Control Program-The cleanliness |evels achieved
on contract NAS5-29230 shall be required on all flight nodels
delivered for this contract. Contam nation |evels and
verification neasurenents fromas flown STR-108 (AT) recorders
shall be delivered with the proposal

The contractor may use his own systemof reporting if it provides al
the information requested by the GSFC forns.
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7. RELIABI LI TY REQU REMENTS

7.1 GENERAL REQUI REMENTS

The contractor shall plan and inplenent a Reliability Programthat
interacts with assurance for design, parts, materials testing, and
ot her space project activities.

7.2 DESI GN ASSURANCE

7.2.1 Requirenents

The contractor shall establish design criteria and shal
standardi ze and control design practices. The designs shall be
capabl e of:

a. Functioning properly during the required mssion lifetine.

b. Mnimzing or elimnating potential sources of human-induced
failures.

c. Permtting ease of assenbly, test, fault isolation, repair
servi cing, and mai ntenance w t hout conprom sing safety,
reliability, quality, and performance.

7.2.2 Contractor Support for Design Assurance

Contractor design and quality assurance personnel shal
specifically ensure that:

a. The detailed design is in accordance with the controlling design
criteria.

b. Al processes and operations in which uniformhigh quality
cannot be ensured by inspection alone are identified and
controls are established to ensure hardware integrity.

7.2.3 Specifications, Drawi ngs, and Test Procedures

7.2.3.1 Design Specifications-- The contractor shall wite a
design specification for each itemof hardware at the system
subsystem and conponent |evels. Each design specification shal
identify the physical and functional requirenents and interfaces of
the specified system

7.2.3.2 Specifications, drawi ngs, and Test Procedure Revi ews--
The contractor shall ensure that all design specifications,

drawi ngs, and test procedures are independently reviewed before
rel ease. The review shall ensure that the docunents cover all
items of hardware at the appropriate levels, that each is conplete
inits contents, and that each is functionally and physically
consistent with interfacing design specifications, draw ngs, and
procedures. Reviews shall also be conducted for changes to the
docunent .
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7.3 RELIABILITY ANALYSES

Reliability anal yses shall be perfornmed on all new or nodified
conmponents. The existing anal yses for previously designed/flown
har dwar e nust be updated each tine they are inpacted.

7.3.1 Failure Mdde, Effects, and Criticality Analysis

A failure Mbde, Effects, and Criticality Analysis (FMECA) shall be
perforned to identify potential critical and catastrophic failures
so that susceptibility to the failures and their effects can be
elimnated fromthe system A listing of all failure nodes and the
severity level of the failure’s effects shall be provided.
Catastrophic failures are defined as failures that prevent the

achi evenent of m ssion success. Critical failures are defined as
those that significantly degrade the achi evenent of m ssion
success. The analysis shall be perfornmed early in the design phase
for all electrical and el ectronmechanical flight hardware. In
accordance with Appendix C, the FMECA shall be updated at specific
m | estones and as required by design changes and ot her pertinent
data or events.

Anal ysi s of redundant equi pnrent shall address crosstrapping to
ensure that a single failure will not adversely affect the
performance of the redundant capability. Recorder interface

anal yses shall ensure that a single failure will not affect the
spacecraft. No single failure shall prevent the successful renoval
of power froma failed recorder. Potential critical and
catastrophic failures that cannot be elimnated fromthe system
shall be item zed on a Critical Itens List that shall be attached
to the FMECA. Justification for the retention of each itemlisted
shal | be incl uded.

The FMECA, together with the attached Critical Itens List and
updates, shall be submtted to GSFC in accordance with Appendi x C

7.3.2 Parts and Devices Stress Anal yses

El ectrical, Electronic, and El ectronechani cal (EEE) parts and de-
vices, as applied in circuits within each conponent, shall be sub-
jected to stress anal yses for conformance with the derating guide-
lines of ML-STD-975 and the GSFC PPL. The anal yses shall - be
perfornmed at the nost stressful part-level paraneter val ues that
can result fromthe specified performance and environnent al
requirenents on the assenbly or conponent. The anal yses shall be
performed in close coordination with the packagi ng reviews and shal
be required input data for conponent-|evel design reviews
(paragraph 2.5). The stress anal yses shall be docunented and
updated as stated in Appendi x C
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7.3.3 Wrst-Case Anal yses

Wor st - case anal yses shall be perfornmed for critical paraneters that
are subject to variations that could degrade perfornance. Adequacy
of margins in the design of electronic circuits, optics, and

el ectronechani cal and nechani cal itens shall be denonstrated by
anal yses and/or test. The anal yses shall consider all paraneters
set at worst-case limts and worst-case environnental stresses for
the paranmeter or operation being evaluated. The anal yses shall be
updated as part of the design changes. Both the anal yses and
updates shall be submtted for review to PCES

7.3.4 Trend Anal yses

The contractor shall assess all subsystens and conponents
(including old, new, and nodified designs) to determ ne the

nmeasur abl e paraneters that relate to performance stability. These
paraneters shall be nonitored for trends starting at conponent
acceptance testing and continuing during the systemintegration and
test phases of the recorder. The paraneters shall be nonitored
within the normal test franmework (i.e., during functional tests,
environnental tests, etc.). The contractor shall establish a
system for recordi ng and anal yzi ng the paranmeters and any changes
fromthe nomnal, even if the levels are within specified limts.

A list of paranmeters to be nonitored and the trend anal ysis reports
shall be submtted in accordance with Appendix C. Trend anal ysis
data shall be reviewed with the operational personnel before

| aunch, and the operational personnel shall continue to record the
trends throughout the life of the m ssion.

7.4 LIMTED- LI FE | TEMS

Limted-life itens shall be identified on a Limted-Life List and
shall be submtted in accordance with Appendix C. The |ist shal

i nclude the expected life and the rationale for selecting each
item Limted-life itens, include all hardware that is subject to
degradati on because of age, operating tine, or cycles such that its
expected useful life is less than twice the required |life when
fabrication, test, storage, and m ssion operation are conbi ned.

7.5 RELIABILITY OF GOVERNMENT- FURNI SHED PROPERTY ( GFP)

When the overall systemincludes conponents or subsystens furnished
by POES, the contractor shall be responsible for obtaining fromthe
PCES Project Ofice adequate reliability data on the itens. The
data will be used for performng the FMECA. Wen the contractor’s
exam nation of the data or testing indicates that the reliability
of GFP in inconsistent with the requirenments of the overall system
the POES Project Ofice shall be formally and pronptly notified.
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8. QUALITY ASSURANCE REQUI REMENTS
8.1 GENERAL REQUI REMENTS

The contractor shall establish, document, and ensure conpliance
wi th design control requirenments and quality criteria during al
phases of contract worKk.

8. 2 DOCUMENT CHANGE CONTRCL

Qual ity assurance personnel shall ensure that docunents and
changes are controlled in accordance with the contractua

confi gurati on managenent requirenents. The contractor shal

ensure that the effectivity of docunents and changes are clearly
speci fied, changes are acconplished on affected articles, and
changed articles are appropriately identified. Docunents shall be
kept current, and all fabrication, inspections, and tests shall be
perfornmed according to the applicable drawi ngs and changes. The

i nspection record of the product shall indicate the change |evel
whi ch applies.

The issue nunbers of the drawi ngs and specifications to which the
particul ar hardware has been fabricated, inspected, and tested
shall be docunented as the as-built configuration. Evidence shal
be provided of conpliance with the as-built docunentation as a
basis for acceptance of the hardware. This information shall be
submtted as part of the Acceptance Data Package (paragraph 8.23).

A contractor QA representative shall be a nenber of the
contractor's board that controls configuration changes. The QA
activities shall be defined in the Configuration Managenment Pl an.
8. 3 | DENTI FI CATI ON AND TRACEABI LI TY

8.3.1 Requirenents

The contractor shall maintain a product identification and
tracking system Each product shall be identified by a unique
part or type nunber, consistent with the configurati on managenent
systemfor the contract. Were control of individual products or
| ots of products is required, date codes, |ot nunbers, serial
nunbers and | ot nunbers shall be assigned.

The configurati on managenent system shall be capable of retrieving
the identification and serialization record at the subassenbly

| evel. Beginning at the subassenbly | evel and continuing though
the end product, the systemshall be capable of tracing backward
to the originating subassenbly and forward to the | ocation of the
subassenbly at any give |level of process, assenbly, or test.
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Identification and serialization data | ower than that for
subassenblies shall be maintained in the manufacturing and
processing records and shall contain data code, |ot nunbers, and
manuf acturer of the item The contractor is encouraged to nake
use of his existing identification and traceability system
Serial nunbers of scrapped products shall not be reused.

8.4 PROCUREMENT CONTROLS

The following detailed quality assurance requirenents shall be
i ncluded or referenced in the procurenent docunents, as
applicable, in addition to those requirenents selected in
conformance w th paragraph 1.8. 2.

8.4.1 Product Changes

The supplier shall notify the contractor of proposed changes to
products (including changes in design, fabrication nmethods or
processes, and changes which may affect the quality or intended
end use of the item) The supplier shall submt these changes to
the contractor for processing in accordance with the contractor’s
proprietary item The supplier shall also notify the contractor
of those changes.

8.4.2 Purchased Raw Materi al s

Raw materi al s purchased by the contractor shall be acconpani ed by
the results of chem cal and physical tests or a certificate of
conmpliance. When material is purchased for critical design
applications (as defined in the FMECA), the supplier shall be
required to furnish specinmens for chem cal and physical tests.

8.4.3 Raw Materials Used in Purchased Products

The supplier shall docunent and nmake available to the contractor
upon request the results of acceptance tests and anal yses
performed on critical (as defined in the FMECA), raw materi al s.

8.4.4 Age Control and Linmted-Life Products

Records shall be kept on products that have definite
characteristics of quality degradation or drift with use or age.
The records shall note the date, test tinme, or cycle when useful
life was initiated, the life or cycles used, and the date and test
time or cycle when useful life will be expanded.

8.4.5 Inspection and Test Records

The contractor shall specify that the supplier maintain inspection
and test records as evidence of results. The contractor shal

al so specify records that are to be provided with the deliverable
item
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8.4.6 Governnent Source |nspection (GSl)

When the governnment elects to performinspection at a supplier's
pl ant in accordance with paragraph 8.7, the follow ng statenent
shall be included in the procurenment docunent:

“All work on this order is subject to inspection and test by the
government at any tinme and place. The government quality
representati ve who has been del egated for NASA quality assurance,
shall be notified i medi ately upon receipt of this order. The
government representative shall also be notified 48 hours in
advance of the tinme that articles or materials are ready for

i nspection or test.

8.4.7 Procurenents That Do Not Require GSI

Procurenments that do not require GSI shall include the foll ow ng
st at ement :

“The governnment has the right to inspect any or all of the work
included in this order at the supplier's plant.”

8.4.8 Weld Filler Metal

Weld rods, weld wire, and such procurenents shall neet the
requi rements of MSFC- STD- 655 (Appendi x A).

8.4.9 Fasteners

Procurenent, application, screening, inspection and test of
fasteners shall conformw th the requirenments of GSFC
specification S 313-100.

8.4.10 Contractor QA Activity at Source

When contractor QA activity is required at a supplier’s plant as
determ ned by paragraph 8.8, the procurenent docunent shall so
i ndi cate.

8.4.11 Resubm ssion of Nonconformng Articles or Materials

Nonconformng articles and materials returned to the supplier by the
contractor and subsequently resubmtted by the supplier shal

bear adequate identification of such resubm ssion. Reference

shal |l be made to the contractor’s nonconfornmance docunent and

evi dence provided that the causes for the nonconfornmance have been
corrected and actions have been taken to preclude recurrence.
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8.5 REVI EW AND APPROVAL OF PROCUREMENT DOCUMENTS

Qual ity assurance personnel shall review and approve procurenent
docunments before they are released to ensure that applicable
requirenments of this docunent are included. These reviews shal
be docunent ed.

8.6 GOVERNMENT SOURCE | NSPECTI ON

The contractor shall forward procurement docunents to the
government representative for review so that he can ensure
conmpliance with controlling docunentation and determ ne the need
for GSI. Such Governnent inspection shall not replace contractor
source inspection or relieve the contractor of his
responsibilities for product reliability, quality, and safety.

8.7 CONTRACTOR SOURCE | NSPECTI ON

The contractor shall perform source inspection at the
subcontractor’s or supplier facilities when one or nore of the
foll owi ng conditions exist:

a. In-process, end-itemcontrols, or tests that are
destructive in nature prevent the contractor from
verifying quality in his plant.

b. It is not feasible or economcal for the contractor to
determ ne the quality of procured articles solely by
i nspections or tests perfornmed at his plant.

c. Qualification tests are to be perforned by the
subcontractor or supplier.

d. Products are shipped directly fromthe source to user,
bypassing the contractor’s inspection facilities.

8.8 CONTRACTOR RECEI VI NG | NSPECTI ON

Al'l procured products shall be processed through an incom ng in-
spection and testing systemprior to fabrication. Nondestructive
Eval uation (NDE) may be used if controlled docunentati on and
certified personnel are enployed. The receiving inspection system
shall consist of the foll ow ng:

a. Procured products shall indicate evidence of inspections and
tests perfornmed by the suppliers in accordance with the
purchase requirenents and shall be acconpanied by the required
data directly traceable to the products. The records shal
gi ve evidence of contractor and Governnent source inspection.
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b. Inspections and tests shall be conducted in accordance with
witten procedures on selected characteristics of the products to
verify their acceptability. Particular enphasis shall be placed
on the selection of characteristics that have not been
contractor-source inspected and those for whi ch nonconformances
are difficult to detect during subsequent inspection and test.

Test results shall be conmpared on a sanple basis with test results

provi ded by the supplier. Disassenbly shall be perforned
periodically for detailed verification when required by the
procur enment docunent or the procedures.

c. The supplier's age control and Iimted-life product records shal
be updated to reflect the receiving inspection activity.

d. Wen required by procurenent docunents, chenmical and physica
tests shall be conducted on supplier-furni shed speci nens or on
random y sel ected sanples of material having critical design
appl i cations. \When acceptance is based upon a supplier's
Certificate of Conpliance (COC), chem cal anal yses or physical
tests shall also be conducted on randomy sel ected sanples from
each lot of materials to verify the COC. It shall be verified
that all weld filler netal is in conpliance with MSFC STD- 655.

e. Products and their records shall show acceptance or noncon-
formance status when rel eased fromreceiving inspection, and the
products shall be protected for subsequent handling or storage.
Nonconform ng products shall be submtted for MRB action. Itens
awai ting inspection or test results shall be identified.

f. Sanpling inspection shall be nmade of itens such as nuts, bolts,
and fasteners that are not used as critical attachnents.
Recei ving i nspection and test records shall be maintained,
i ncl udi ng copi es of docunents submtted by the supplier.

8.9 FABRI CATI ON CONTRCL

8.9.1 Fabrication and Assenbly Fl ow Pl an

In addition to the general performance assurance requirenments set
forth in Section 1 (paragraphs 1.3 through 1.9), the contractor
shal | devel op a Fabrication and Assenbly Flow Pl an that covers al
operations (fromstart of fabrication to delivery) including the

i nspections and tests, GSI points, and all special processes to be
used. A prelimnary flow plan and a final flow plan shall be
submtted in accordance with Appendi x C.
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8.9.2 Docunentation

The contractor shall use a docunentation system (consisting of
items such as fabrication orders, assenbly orders, shop travelers,
and repair procedures) to control the flow of hardware through the
manuf acturi ng phase. Controls shall ensure that only the
conform ng product is released and used during fabrication and
that those products not required for the operation involved are
renoved fromthe work area and properly stored. Fabrication

docunments shall include or reference the follow ng:
a. Nonmencl ature and identification of the article
b. Tooling, jigs, fixtures, and other equipnent to be used
C. Characteristics and tol erances to be obtai ned
d. Det ai |l ed procedures for controlling processes
e. Speci al condition to be maintained, such as environnmenta
conditions or precautions to be observed
f. Wor kmanshi p st andar ds
g. Controls for parts, materials, and articles that have

definite characteristics of quality degradation or drift
wi th age, including requirenents for recordi ng and

mai nt ai ni ng dates, time, or cycles for determ ning end of
life.

h. Traceability to the individual perform ng each fabrication
and assenbly operation. Where a teamis involved the team
| eader shall be identified.

Contractor assurance personnel shall ensure that manufacturing
operations are in conpliance with up-to-date controlling
docunent s.

8.9.3 Fabrication Requirenents

The requirenents of NHB 5300. 4(3A-2), NAS 5300.4(3G 1), NHB

5300. 4(3H), and NAS 5300.4(3J-1), (Appendix A), shall be inplenented.
Surface Mount Technology will be in accordance with LMCS docunent
K10046440 and NAS 5300.4 (3M (with exception to NHB 5300.4 (3L)).
Printed wiring boards shall be in accordance with requirenents of S
312-P-003, and M L-STD 275/ ANSI -1 PC-D- 275 (see section 8.15.3.5).

Wor kmanshi p standards may be used to show acceptance criteria. Wen
sanpl es showi ng acceptance criteria are necessary, they will be
jointly selected by the contractor and NASA or its quality
representative. Standards shall be kept current and shall be used to
train, certify, and recertify personnel when appropriate. NASA

St andar ds NASA- STD-8739. 1, 8739.2, 8739.3 and 8739.4 shall be

consi dered equi val ent for personnel certification and/or
recertification.

8-6

Check the POES Master Controlled Documents list at: http://poes.gsfc.nasa.gov/iso/baseline.pdf to verify that thisisthe correct version before use.




8.9.4 Process Evaluation and Contr ol

Controls shall be inplenmented for processes for which uniform high
gual ity cannot be ensured by inspection of products alone. NDE
met hods may be used if controll ed docunentation and certified
personnel are enployed. Process procedures shall be prepared and
shal | describe the foll ow ng:

a. Preparation of the processing equi pnent, sol utions,
and materials

b. Preparation of the products to be processed
C. Det ai | ed processing operations
d. Conditions to be maintai ned during each phase of the

process, including environnental controls

e. Met hods of verifying the adequacy of processing
mat eri al s, solutions, equipnment, environnments, and
their associated control paraneters

f. | nspection and test provisions

g. Records for docunenting the results of process
i nspection, test, and verification

The contractor shall provide for the certification of equi pnent
used in selected processes. Records that certify test results
shal | be maintained. Equipnent shall be recertified as indicated
by the results of quality surveys, inspections, or tests, or when
changes are made that nmay affect process integrity.

8.10 CONTAM NATI ON CONTRCL

Qual ity assurance personnel shall ensure conpliance with the
requi rements of the Contam nation Control Plan (Section 9).

8.11 ELECTROSTATI C DI SCHARGE CONTRCL

The contractor shall inplement a programto control Electrostatic
Di scharge (ESD) for electrical and electronic parts, assenblies,
and equi pnent susceptible to damage caused by static electricity.
The program shall address provisions for work area protection,
handl i ng procedures, training, intra-plant protective covering,
packagi ng for delivery, and Quality Assurance verification of
conf or mance.
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The program shall provide for the identification and | abeling of
all ESD sensitive hardware and for the use of protective packagi ng
and/ or nethods to reduce static charges so as to mnim ze the

i kel i hood of ESD danage. The contractor shall al so invoke
appl i cabl e requirements for ESD control on subcontractors and
suppliers.

8.12 NONCONFORVANCE CONTROL

The contractor shall operate a cl osed-1oop nonconformance contro
systemfor failures and di screpancies. The systemshall include
provi sions for the follow ng:

a. Docunentation of each nonconformance traceable to the specific
product on which it occurred

b. Assignnment of a unique and traceabl e docunent number for each
failure and for those discrepanci es designated for Materia
Revi ew Board (MRB) action

c. Description of the nonconformance and the required
characteristic or design criteria

d. Conducting and docunenting anal yses and exam nations to
determ ne the cause

e. Conducting and docunenting tinely and effective renedi al
and preventive action on the products and applicable
docunent s

f. Disposition of the nonconform ng product

g. Signatures of authorized personnel on the appropriate
nonconf or mance docunents

h. Accunul ating data in summary reports

I. Perform ng anal yses fromthe part |evel of assenbly and
hi gher to identify adverse trends and to provide for their
correction

j. Coseout of nonconformance docunentation after verifying that
effective renmedial and preventive actions have been taken

Upon request, a report of the analyses required by itens d and i
shal |l be nmade available to POES. Products that depart from
specified requirenents shall be identified and, if practicable,
shall be isolated for review action. The systemshall include
provi sions for controlling nonconform ng products that cannot be
i solated fromthe normal channel s of manufacture.
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8.12.1 Control, Disposition, and Reporting of Di screpancies

8.12.1.1 Docunentation--Control of discrepancies shall begin with
the recei pt of procured parts, materials, or other products or
with the initiation of in-house manufacturing, whichever occurs
first. Each discrepancy shall be docunented on the appropriate
contractor formas soon as it is discovered.

8.12.1.2 Initial Review Dispositions--Discrepant products shall be
reviewed by contractor QA and, as appropriate, engineering personnel
and shall be subjected to one of the follow ng dispositions:

a. Return for Rework or Conpletion of Operations--The product
shall be returned using established and approved docunents
and operations. During rework, the product shall be
resubmtted to normal inspection and tests.

b. Scrap in Accordance with Governnent - Approved Contractor
Procedur es.

C. Return to Supplier--The contractor shall provide the
supplier with the nonconformance information assistance
that is necessary for renedi al and
preventive action.

d. Submt to Material Review Board--Wen the dispositions
descri bed above are not appropriate, the discrepant
products shall be submtted to the MRB for fina
di sposi ti on.

Products di sposed of without referral to the MRB shall be subject
to review by the governnent quality representative. Initial

revi ew di spositions shall be recorded on nonconformance
docunent ati on

8.12.1.3 WMaterial Review Board--An MRB shall be fornmed and shal
operate as foll ows:

a. Menber ship--As a minimum the MRB shall conprise the follow ng
menber s:

(1) Contractor quality representative (Chairmnan)
(2) Contractor engineering representative

(3) CGovernnent quality representative

b. Responsi bilities--The MRB shall have the responsibility to:
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(1) Determ ne disposition of submitted products.
Al'l MRB deci sions nust be unani nous.

(2) Ensure that renedial and preventive actions,
i ncluding reinspection and retest requirenents,
are recorded on the nonconformance docunent before
di sposi ti on.

(3) Performtrend anal ysis of discrepancies.
(4) Ensure that MRB records are naintained.

Di spositions--In addition to the dispositions listed in
paragraph 8.12.1.2, the MRB shall have authority for the
fol | ow ng:

(1) Repair-- The MRB shall approve repairs, except as follows.
Standard repair procedures shall be submtted to PCES for
approval. The MRB shall authorize the use of non-standard
procedures for each instance of repair. The MRB shal
ensure that the hardware reliability and quality are not
conprom sed by excessive repairs.

(See Note)

(2) Scrap
(3) Use-As-Is:

(a) Use-as-is disposition does not adversely affect the
safety, reliability, durability, performance,
i nterchangeability, weight, or other basic features
of the hardware.

(b) Dispositions that, in the opinion of the MRB
wi |l adversely affect any of the foregoing or which
are contrary to any of the requirenents of the
contract nust be submtted as a waiver request to the
contracting officer for approval in accordance with
the project Configuration Managenment Pl an (paragraph
8.3).

Not e: The products shall be withheld fromfurther processing
in acontrolled area until direction for disposition is given.

8.12.1.4 Supplier Mterial Review Board--Wth approval of PCES or
its authorized quality representative, the contractor may del egate
MRB responsibility to suppliers.

8.12.2 Control, Reporting, and D sposition of Failures

8.12.2.1 Failure Reporting. A Problenmfailure Report (PFR) shal
be witten for each departure from design, performance, testing,

handl i ng requirenents that affects the function of the recorder

or coul d possibly conprom se m ssion objectives. This includes
portions of the test equipnent (GSE) that interfaces with and
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supply power to the flight equipnment. These requirenents shall be
fl owed-down by the contractor to nmmj or subcontractors (i.e,
greater than $100K)

O her problens or anomalies that are unusual or that mght affect
ot her areas shall also be cited on a PFR

Reporting of hardware failures shall begin with the first power
application at the |lowest |evel of assenbly or the first operation
of a nechanical item it shall continue through formal acceptance
by the NASA project office and the postlaunch operations, as
required by the contract.

For software problens, operation of this PFR system shall begin
with the first test use of the software itemw th a hardware item
of the m ssion systemat the conponent |evel or higher.

a. Report Processing- A PFR shall be initiated i mediately
after the failure has occurred. (See Figure 8-1a for a
sampl e report form. The contractor / subcontractor may
use his existing formfor reporting if it conmplies with
the requirenments of the GSFC PFR form and is approved by
POES. The report shall be filled out in accordance with
the instructions on Figure 8-1b.

It shall be given an Failure Effect Rating as soon as
practicable (see par. 8.13.2.3), to be |abeled and noted
in Block 32 of the form It shall also be given a Failure
Corrective Action Rating as soon as the failure has been
anal yzed and the corrective action devi sed. Thi s shal
be noted in Block 33 of the formin accordance with the
Risk Rating criteria stated in paragraph 8.13.2.3, bel ow
The Failure Corrective Action Rating shall be updated if
appropriate, based on technical re-assessment prior to
close-out and this final Failure Corrective Action Rating
not ed by updating Block 33 of the form

The reports shall be submitted to NASA in accordance with
Appendi x C, and the identical information shall be given
to the in-plant Government quality representative. The
PFR data shall be submitted in hard copy. The hard copy
submittals shall be nmade as the updating actions occur on
each PFR, and the iteration submtted to NASA for closure
shall include a copy of all referenced data and shall have
had all corrective actions acconplished and verifi ed.

The contractor shall maintain a master report file which
contains all supplementary data such as failure analysis
and records of neetings.

In lieu of reporting in accordance with the above format
and content, the contractor may provide direct access to
his internal failure reporting system
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b. Status Sunmaries- A sunmary of the open PFR s shall be
submtted as part of the Performance Assurance Status
Report (see section 1.6). The sumaries shall |ist each
problemor failure as a separate line itemand provide
conplete identification of the affected hardware (part and
serial nunbers), the environnent, date of occurrence, and
a brief description of the failure, its cause, and the
corrective action to be taken. Before renbving any item
fromthe "open"” list, the last summary report shall show
the corrective actions actually taken and the date cl osed.

8.12.2.2 Failure Review Board. A Failure Review Board (FRB) shal
be established and, as a mninmum shall conprise the follow ng:

a. Contractor quality or reliability representative
(chai rman) .

b. Contractor project manager or his representative.

c. Contractor engineering representative who is responsible
for the failed item

d. Governnment quality representative.

The contractor shall select menbers on the basis of technical
conpet ence. The CGovernnent representative on the board shal
approve the menbership

The FRB shall obtain the assistance of appropriate groups and
personnel to ensure that all failures are investigated, analyzed,
and their causes determ ned. Failures involving EEE parts shal
be coordinated with the PCB (see section 5). Investigations and

actions shall be coordinated with NASA and docunented on a PFR
Trend anal ysis shall be performed and corrective action taken.
Wiere it is determined that the affected itemis discrepant, the
FRB will refer it to the MRB for disposition in accordance with
paragraph 8.12.1. 3.

Cl oseout of each failure shall require verification that renmedi a
and preventive actions have been acconplished in the item on which
the failure occurred, that necessary preventive design changes in
the item have been acconplished and verified in test, and that
effectivity of preventive actions has been established in other
affected itens.

The FRB chai rman, denoting approval of the entire Board, shal

sign the PFR cl oseout before submitting it to NASA in accordance
with Appendix C. In addition, "Red Flag" reports shall be signed
off as prescribed in par. 8.13.2.3. PFR s shal

not be considered closed until signed by the authorized Governnent
representative.

8.13 ALERT | NFORVATI ON
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PCES nmay provide the contractor with Alerts that docunent problens
with parts, materials, processes, and safety as reported through

t he Governnent - I ndustry Data Exchange Program (d DEP) or the
source. |In accordance with Appendix C, the contractor shal

submt Responses to Alerts, which inform POES of the applicability
of the problemto project hardware and any foll ow up action
proposed. Status summaries that cover each Alert received in a
30-day period shall be submtted as part of the Perfornmance
Assurance Status Report (paragraph 1.6).

The contractor shall prepare Alerts on parts, material, or manu-
facturing process problens that are within the scope of the Aert
and safety system

A Safe-Alert nmust be prepared to report significant safety
problems in which loss of life, injury of personnel, or damage to
or |l oss of property have or could have occurred.

If the contractor participates in the G DEP, he shall submt a
copy of the Alert to POES. |If he does not participate in the

G DEP, he shall prepare Alerts (DD Form 1938, Figures 8-4 and 8-5)
and submt themtogether with supporting data to POES in accor-
dance with Appendi x C.

8. 14 | NSPECTI ON AND TESTS

The contractor shall plan and conduct an inspection and test
program for denonstrating that contract, draw ng, and

specification requirenents are net. |Inspections and tests shal
be performed on products before they are installed in the next
| evel of assenbly. These inspections shall include a review of

product records. Each inspection and test shall be traceable to
t he individual responsible. Al manufacturing docunentation shal
be approved prior to use.
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/’ ~12)

PROBLEM / FAILURE REPORT

[ TEST £ Enow GRDEHDW T E HOW [ PFRNo. Contacior Report No.
ELEMENT: L SwW SwW EsT Sw
Project (3) SpacecratvObservatory (4) Operating Time {5) No. of Cycles
6) Sub-System/instrument (7) S/W Version (8) Date & Time of Yr Mo | Day | Time {(9) Dateof Yr Mo | Day

Problem/Failure

Report

10) Onginator (Last Name. First Name)

Phone (xxxyyy-yyyy)

Orgamzation (GSFC Cooe or Company)

111) Run Test ID

{ ) Console Pnntout

(12) Supporting Information | }Dump Primout [ )Error Cooes | jDump Tape No. [ | Crmcatty [ ] Otnher
(T3) FrovemT awure Bencrvunt Test Imegravon Test Pre-Launch Operauons [ JOwmer
Occurred During Qualificaton Test Acceptance Test Launch Operanons
73] Environment Acceseranon Thermai-vacuum Humiary ., AmDent T 1 SMIEMC
When Faied Shock Temperawre Vidration [ ) vibranon i 1 Magneucs
+15) Haroware/imegranon Pan Assembry Soacecraft Sub-system i 1SoacecratvObservatcry
Level When Faied Sub-Assemply Componem Instrument‘Experiment
116} Software/imegranon cs ; Daiapase Communications { Tex
Level When Failed User Intertace 1Dnver ) Frrmware [ )Other
NAME IDENTIFICATION/REVISION NO. SERIAL NO. MANUFACTURER CAGE COCE
.17) Component
i18) Assembly
:19) Sub-Assempdiy
:20) Pan Manutacirer's Pan Number Date Coce

.21, Descripton of tne Proplem/Failure (anach aodmionat sheets if necessary:

Reterence:
Cernficanion Log Book #

e 22)

Page Test Procedure Para

:23) Cause of the Probiem-Failure {attach acomional sneets if necessary):

24

Correction Action Taxen iatach sheets if r y):

:25) If Corrective Action 1 Required on Otner Units, List Units by Serial No.

i26

Failure Analysis Performea by
GSFC Coae Contracior

Failure Anatysis Pertormed

[ jyes [ INo | INA Farure Analysis Report Number

.27) Action Taken on Fauveg Unit | JRework [ JMooies [ }Discarg [} Repiace [ INone [ ;PSMB/CCB [ jSuomiio MRS
Organizanon Thai Performeg Rework/Repair MRB No. Date:
.28) 1s Retest Requirec Aner Corrective Action?
[ ]Yes [ :No it Yes, State Relest Requirements Date Completed
:29) Is Unit Suitadie tor Jriginai Use:
[ 1Yes [ INo Remarks:
.30) Contractor Program Manager FRB Approval
Signature Date:
QA Signature Date:
P :31) Satery [ ) :32) Fariure Efect Raung [ ] 133) Fasiure Corrective Action Raung { ] .34) Rec Flag [ jYes | ~o
’ ,25) GSFC Project Manager Approval Date: :36) GSFC OF A Approvai Daie Ciosec

l

GSFC ¢-2:14/83)

Fi gure 8-1la GSFC Probl em Fai l ure Report Form (Copy 1)
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Block (1) Check appropnate block for clement being tesied. :
P/FR #: Leave blank. # generated by compuier when input into sysiem. Contractor Repon #: All off site contracior initiators fill in with the contracior unique
tracking #.

Block (2) All iniuaiors. use project approved acronym or project name.

Block (1) All imtiators. provide the project approved acronym or complete name of the spacecraft or observatory on which problem occurred.
Block 14) Enter the elapsed ime 10 the point where problem occurred 10 the 1enth of hour.

Block (2} If 1esuing 1n cycles. enier the number of cycles elapsed 1o the point where the problem/failure occurred.

Block 16) All insuaiors. enter sysiem or exp name. Defini ZSystem” - The nexi funciional subdivision of a sp. fi p posed of two or
more components designed 10 perform an operauion. Example: Electncal Communication sysiem. Stabilization and Control sysiem. etc. _Expenment” - The next

functional subdivision of a spacecrafi. generally a combinauon of 1wo or more components. including both the sensor and associated cleciromics designed for
acquisition of data for space research.

Block (7) For software tesung - enter the configuration nomenclature for the nem being tesied.

Block (R} Enter date & time of probiem/failure. Exampie - June 8. 1967 at 3 p.m. - Year 67, Month 06, Day R, Time 1800,

Block (9) Enter date the problem/failure repon 15 originated. Example June 9. 1967 - Year 67, Month 06, Day B,

Block (101 Enter the complete: last and firs: name. ieleph ber and org 1GSFC Code or Company ) of the P/FR imtiator,

Block t111 For sofruare enter the ID = of Run Test.

Block (121 For softw are check the appropnate item. enter the appropriate dump tape number and enter the correct enucally code C L' R, Cnuical. Urgent. Routine.

Block (131 Check the appropriate nem indicaung the type of 1est being conducied when the problemaslure occurred. If othes is checked. descnibe in Block (211

Block (121 Check niem that defines the actual environment the unit was being subjecied 10 w her the prodiemAailure occurred. Caution for example. do not check
vibranon if unit faiied dunng a funcuon test pnor 1o the acnial applicauon of the + emr chesk amt 1If the env m which the umit fasied
15 not lisied or the descnpnion Listed does not give sufficient detail. give this iniormauon in Biock 1211,

Block 115) Check nem that defines the hardware level a1 the ume of problemailure. For example: If 3 power supply subassembly fails dunng communicauons
systems lest. check spacecraft sub-sysiem.

Block 116) Check 1em that defines the sofiware level at time of problem/failure If other i checied. Gescrbe 1n Block (21).
Blocke 117-20) Initistors provide cage code if known or leave blank.

Block 117 Enter component name. Defimuion: “Comnanant™ - The next functional subdivision of a sysiem which s g Iy a self d of
assemblies periorming a function necessan) 1o the systems operations. Exampie: Power. power supply. transmuner. gyo package. etc. Enter component
wdenuification no.. serial no.. the manufacturer’s name. anc the manufacrurer s cage code.

Block (181 Enter assembdly name. Definition: "Assembis" - The nexi functiona) subdivision of 3 component which consists of parns or subassemblies which

perform N 10 the op of the P as a whole. Example: Regulator assembly. power amplifier assembly. eic. Emer the assembdiy
sdentification no.. senal no.. f. s name., f 's cage code. - -

Slock 1101 Enter subassembdly name. Definition: ZSubassembiv™ - Ar assembly within a larger ascembly. Example: Wired pnnted circun board moduies. eic. Enier
subassembly 1denuficauon no.. serial no.. f: 'S name. facrurer s cage zodc.

Block (201 Enter part name. Definiuion: “Paz” - An el ofa P Iy or sut Iy which 15 not normally subsect 10 further subdivision or
é bly without & of designec use. Exampie: R 3. 3. diodies. eic. Enter f s pan ber. the f s name, daie
code. and manuracturer s cage code.

Block 1211 Enter all dezails of the problem/ailure such. as inputs. ourputs. 10i Symp b ! diti tesung phase. detal of environment and
pnor env Use add ) shees if oy.

Block (221 Ener reference information.

Biock i23) Enter desaied. concise narmauve defirung the actual direct cause of the probiemfailure. Use additiona! sheets if v,

Block (221 Enter desasied. but concise. narmative defining the corrective action taken. The corrective acuion shall be sufficient 10 preciude the problem/failure from
occumng again. Use additional sheets if necessary.

Block 251 List other units affected by the corrective action. Enter N/A if not applicable.

Block (261 Check appropnate item and fill in requesied information if appropnate.

Block 127) Check appropniate nemis) and fill in requesied information,

Biock (2R) Check appropnate stern and detal which tests if any neec 10 be re-run. Emer date retest completed if required.

Block 129 Chesa appropriaie stem an¢ provide supporing rationaie. if any.

Block 1301 GSFC hargu aresoftware contraciors (program manager/FRB chairman, 1ill out this block at complenion of ail acuons.
Blocks 131:36) are for GSFC Project Failure Review Basrd use only. Refer 10 F AP P-303.849.

Block (31 Chech :f failure involves a safery reiated nem.

Block 132, Choose appropriaie: 1 - None or neghgibie. 2 - Moderate or sigmficant. 3 - Mayor or catastropmic

Block (33 Choose 3pproprate: | - Known cause/Cerainty in COMEctve acuon. no possibiliny of recurrence: 2 - LUnknown Cause/CERainty in COMECIIvE 3CHon. nO
possibility Of recuenze. T - KNOw R J3Us/UNTERAIANY i SOTECHVE 310N, SOME POSMIDII O fETuTTenze. Of S - L manown Sause/uncerainty 1n coresine acuon,
~ome possibninny o1 recumence

Block (331 Chesa Yec or No dased on condiions of Biocas 832, 832 Referto FAP P-30G3.239
Block 3% GSFC proes: marager approval
Bioch 36 GSFC srevest FAM apprevalto close

Fi gure 8-1b Instructions for entering data on the GSFC
Probl enf Fai |l ure Report Form
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8.14.1 Pl anning

The contractor shall plan for inspections and tests and for a
docunentati on systemthat substantiates their acconplishnent.
The planning function shall provide for:

a. Oderly and tinely inspection and tests at the earliest
opportunity and throughout all phases

b. Coordination and sequenci ng of inspection and tests conducted at
successive levels of assenbly to ensure satisfactory articles and
materials and to elimnate unnecessary testing

c. Availability of handling equi prment and cali brated
i nspection and test equi pnent

d. Coordination of inspections and tests conducted by the designated
Government Quality Representative

8.14.2 Inspection and In-Process Test Procedures

I nspection shall be conducted in accordance w th documented proce-
dures physically located at the applicable inspection station. The
degree of detail in the inspection procedure shall be comrensurate
with the conplexity of inspection operations. Procedures shal

i nclude, as applicable, the nonenclature of the article,
characteristics to be inspected, accept/reject criteria, and
speci al consi deration regardi ng neasuring equi pment, standards,
safety, and environnment.

8.14.3 Inspection Activity

8.14.3.1 In-Process |Inspection-- In-process inspection shall be
performed at all levels of assenbly in keeping with the foll ow ng
requi rements:

a. The configuration, draw ng requirenents, and workmanshi p shall be
verified before the next step of fabrication or integration.

b. I n-process inspection shall be done in a clean environnent in
accordance with the Contam nation Control PIan.

c. In-process inspection personnel shall be certified for selected
processes and inspections.

d. In-process verification below the conponent |evel shall include
el ectrical interface tests (paragraph 3.3.1) of subassenblies and
assenblies prior to being integrated into the next higher |evel of
har dwar e.
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8.14.3.2 Final Inspection--Final inspection shall be perforned at
all levels of assenbly as foll ows:

a. Configuration, workmanship, and test results shall be verified
before installation or use with the next higher |level of assenbly.

b. Assurance personnel shall verify that records are conplete.
c. Same as 8.14.3.1(b).
d. Same as 8.14.3.1(c).

8.14.3.3 End-ItemlInspection--End-iteminspection shall be
perforned to:

a. Verify that configuration, test results, workmanship, and the
Accept ance Data Package is in conpliance with the contract.

b. Verify that PCES has authorized the delivery of the end itemwth
any open nonconformances and unresol ved tasks that nay exist.

8.14.3.4 Printed wiring Board |Inspections and Tests. Printed wiring
boards shall conformto the requirenments of S-312-P-003,

and M L- STD- 275/ ANSI - | PC-D- 275, and shall be qualified by test and
i nspection results. Test coupons fromeach ot of multi-Iayer
PWB's shall be submtted to NASA for eval uation. Coupons shall be
identified, as a mnimum w th drawi ng nunber, revision, board
manuf acturers | ot date code or plating | ot code and as applicabl e,
subcontractors traceability or control identification. The coupons
are to be submtted for evaluation prior to flight board
popul ati on. Coupons fromall other printed wiring boards shall be
retained for submttal to NASA for eval uation upon request.

8.14.4 QA Activities During Integration and Test Phase

Assurance personnel shall ensure that the subassenblies,
assenbl es, conponents, and contract end-itens are integrated and
tested in accordance with controlling documents. Articles
undergoing test shall not be adjusted, nodified, repaired,

rewor ked, or replaced except as specified in established
docunents, or in accordance with MRB actions. The status,
configuration, and integrity of the hardware mnmust be nai ntai ned
and docunent ed.

Assurance personnel shall provide surveillance of all tests, the
extent of which shall be defined in QA and test docunents by

gual ity assurance managenent. As a mininum the activities in the
fol |l ow ng paragraphs shall be perforned.
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Figure 8-4. Alert Form
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Figure 8-5. Instructions for Alert Form

8.14.4.1 \Verification--Before testing, the assurance personnel shal
verify:

a. The presence of approved inspection and test docunents

b. The identification of products
c. The configuration of products

d. That test equipment is within the calibration period for the
duration of the test

e. Test setup and test configuration

8.14.4.2 Test Docunentation--During tests, the assurance
personnel shall:

a. Ensure that tests are conducted in accordance with approved
speci fi cati ons and procedures.

b. Ensure accurate and conpl ete recording of data and results.
c. Docunment rework, repairs, or nodifications.
d. Docunent nonconfornances.

8.14.4.3 Post-Test Assurance Activity--Subsequent to testing, the
assurance personnel shall

a. Verify by visual inspection that tested articles are not damaged
or deteriorated as a result of testing.

b. Ensure proper disposition of articles.

c. Verify that test results, reports, and nonconfornmance docunents
are accurate, conplete, and traceable to the tested products.
Any addi ti onal nonconformances shall be processed in accordance
wi t h paragraph 8.12.

8.14.5 Inspection and Test Records (Conmponent Level to End-lten)

8.14.5.1 General Requirenents--The contractor shall prepare and
mai ntain records, Including logs, of all inspections and tests to
show that all operations have been performed, that objectives have
been net, and that end-itens have been fully verified.

8.14.5.2 Sco ——Records shal | cover each conponent subsrstenl and

system AS hardware is integrated, records of [ ower - evel

assenbl y products shall be conbined into those for the end-itemas a
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means of conpiling
har dwar e, fabricat
wel |l as other act
record.

~a continuous chronol ogical history of identified
tion, assenbly, inspection, and tests, as
ions or data inportant to a conplete assurance

8. 15 CONFI GURATI ON VERI FI CATI ON

Assurance personnel are required to verify that the as-built
Product conplies with the applicabl e as-designed configuration

isting and that it is in accordance wi th approved configuration
docunents as required bg t he Configuration nagenent Pl an and
wi th paragraphs 8.2, 8.3, and 9.1

8.16 METROLOGY

8.16.1 GCeneral Requirenents

The contractor shall establish and conply with a docunented

metrol ogy system for ensuring that neasurenent standards and

equi pnent are selected and controlled to the degree necessary to
nmeet drawi ng requirenents. The system shall be in accordance with

t he provisions of ML-STD-45662 (Appendix A). _ _

Tool s, gauges, jigs, and fixtures for measuring di nensions, con-
tours, or locations that affect quality characteristics shall be
checked for calibration status before use. Checks and
recal i brations shall be nade at predetermned intervals to ensure
conti nued accuracy.

8.16.2 Instrunents Used for Measuring

Tool s, gages, jigs, and fixtures for neasuring di mentions,
contours, or locations that affect quality characteristics shal
be checked for calibration statue before use. Checks and
recal i brations shall be nade at predetermned intervals to ensure
conti nued accuracy.

8.16.3 Product Measurenment Processes

Random and systematic errors in any article or materia

nmeasur enment process shall not exceed 10 percent of the tol erance
or material characteristics being neasured. Wen state of the art
or other considerations nake this provision inpossible or

i npracticable, the contractor shall maintain a list of those
exceptions, and they shall be available for review upon request.

8.16.4 Calibration Measurenent Processes

Random and systematic errors in any calibration nmeasurenent
process shall not exceed 25 percent of the tol erance of the

par anet er bei ng neasured. Wen state of the art or other

consi derations make this provision inpossible or inpracticable,
the contractor shall maintain a |list of those exceptions, and they
shal | be avail able for review upon request.

8.17 STAMP CONTRCOL SYSTEM
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The contractor shall establish and nmaintain a docunented stanp
control systemthat provides the follow ng:

a. Stanps, decals, seals, and paints shall conply with the criteria
of paragraph 6.2.4 and shall show that products have undergone
source and receiving inspection, in-process fabrication and
i nspection, end-itemfabrication, inspection and storage, and
shi prent .

b. Stamps shall be traceable to the individual responsible for their
use, and records shall be maintained to identify the individual.
Fabrication (manufacturing) and inspection stanps shall be of
di fferent designs.

c. Stanps shall be applied to records to indicate the fabrication or
i nspection status of the products.

8.18 SAMPLI NG PLANS

Sanpling plans may be used when inspections or tests are destructive
or when data, inherent characteristics, or noncritical application of
a product permts a reduction in inspection or testing. Such plans
shall not jeopardize quality, reliability, or design intent.

Sanpling plans shall be identified in the applicable inspection

pr ocedur es.

8.19 TRAI NI NG AND CERTI FI CATI ON FOR MANUFACTURI NG AND | NSPECTI ON
PERSONNEL

8.19.1 Training

The contractor shall use trained personnel for inplenmenting the
performance assurance program and processes control. Training
prograns shall be devel oped, docunented, inplenented, and

mai nt ai ned for personnel who may have an effect on reliability and
quality.

8.19.2 Certification and Recertification of Personnel

a. Certification--Contractor personnel who control selected
processes or perform sel ected operations such as sol deri ng,
nodul e wel di ng, potting, encapsul ation, and radi ography shall be
certified on the basis of evidence of conpetence that includes
training and testing.

b. Recertification--Contractor personnel shall be recertified if
they fail to performsatisfactorily in producing products or
services, if changes occur in techniques or required skills, or
if their work experience as established for the process or
operation is interrupted. Recertification shall require
retesting of the individual to denonstrate proficiency.

Persons who fail the retest shall not performthe tasks until
they receive additional training and proficiency has been
denonstr at ed.

8.19.3 Records
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Records shall be maintained of the training, testing,
certification, and recertification status of personnel.

8.20 HANDLI NG, STORAGE, PRESERVATI ON, MARKI NG, LABELI NG
PACKAG NG, PACKI NG, AND SHI PPI NG

The contractor shall wite and inplement procedures for the handling,
storage, preservation, marking, |abeling, packaging, packing, and
shi ppi ng of all products.

These procedures shall be submtted in accordance with Appendix C
and shall inplenent the requirenments of NHB 6000.1 (Appendi x A) and
the foll owi ng paragraphs.

8.20.1 Handling

The protection of products during the Iife of the program shall be
achi eved through the use of handling equi pnent and techni ques that
have been certified before use. Evidence of initial and periodic

proof -testing of handling equi pmrent shall be maintained.

8.20.2 Preservation, Marking, Labeling, Packaging, and Packing

Products shall be stored, preserved, narked, | abel ed, packaged,
and packed to prevent deterioration, contam nation, or danmage
during all phases of the program Stored and stocked itens shal
be controlled in accordance with docunented procedures.

8.20.3 Shi ppi ng

Prior to shipping, the contractor shall ensure that:

a. Fabrication, inspection, and test operations have been conpl eted
and accept ed.

b. Al products are identified and marked in accordance wth
requirements.

c. The accompanyi ng docunentation (contractor's shipping and
property accountable forn) has been reviewed for conpl et eness,
identification, and quality approvals.

d. Evidence exists that preservation and packagi ng requirements have
been conplied with.

e. Packaging is adequate to ensure safe arrival and ready identifi-
cation at their destination.

f. The loading and transporting nethods are in conpliance with those
designated in the shipping docunents.

g. Integrity seals have been placed on shippinhg containers.
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h. 1In the event of unschedul ed renoval of a product fromits
container, the extent of reinspection and retest shall be as
aut horized by POES or its representative.

i. Special handling instructions for receiving activities are
provi ded where appropri ate.

The contractor's quality assurance organi zation shall verify prior
to shipnent that the above requirements have been net. QA shal
sign off appropriate shipping docunments to provi de evi dence of
this verification.

8.21 GOVERNVMVENT PROPERTY CONTROL

8.21.1 Contractor's Responsibility

In accordance with the provisions of the contract, the contractor
shal | be responsible for and shall account for all property
supplied by the Governnent, including governnent property that may
be in the possession or control of a supplier. The contractor's
responsibility shall include, but not be I[imted to, the
fol | ow ng:

a. Upon receipt, exam nation of products to detect damage that may
have occurred in transit.

b. Inspection for quantity, conpleteness, proper type, size, and
grade as specified in the shipping docunents.

c. Provision for the protection, maintenance, calibration, periodic
i nspection, segregation, and controls necessary for preventing
damage or deterioration during handling, storage, installation,
or shi pnent.

d. WMaintenance of records that include:
(1) Identification of the property

(2) Location of the property

(3) Dates, types, and results of contractor inspections, tests,
and other significant events

e. Any functional tests on the product that are directed by the
PCES Project Ofice.

8.21.2 Unsuitabl e Governnent Property

The property shall be processed in accordance w th government
procedures and paragraph 8.13. The property shall not be disposi-
ti oned, repaired, reworked, replaced, or in any way nodified

unl ess such action is authorized by the contract or by the
contracting officer.

8.22 GOVERNMENT ACCEPTANCE
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Bef ore acceptance by PCOES, contractor quality assurance personnel
shal |l ensure that deliverable contract end-itens, including the
Accept ance Data Package, are in accordance with contract require-
ments. A copy of the data package shall be submtted to PCES in
accordance with Appendix C, and a copy shall acconmpany each end
item
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9.0 CONTAM NATI ON CONTROL REQUI REMENTS

9.1 APPLICABILITY AND DEFI NI TI ONS

This neeting provides requirenents for neeting the contam nation
control needs of a project; it is applicable to the instrunent and
its elenents. Contam nants are defined as those naterials, either
at a nolecular or a particular |level, whose presence degrades

m ssi on perfornmance.

9.2 CONTAM NATI ON ALLOWANCE

As a basis for contam nation control activities, the contractor

shal | establish a contam nation allowance for performnce degradation
of contam nati on-sensitive hardware such that, even in the degraded
state, the hardware will neet its m ssion objectives. The all owance
and the rationale for its selection shall be delineated

in the CCP and shall serve as a basis for the nmeasures to be taken

to control contam nation

9. 3 CONTAM NATI ON CONTROL

The contractor shall delineate in the CCP the neasure to be taken
for controlling contam nation so that the contam nation all owance
established in paragraph 9.2.1 is not exceeded and for the purpose
of verifying that the perfornmance degradation |imts established
under paragraph 9.2.1 have not been exceeded. The neasures shal

i nclude the inplementing and controlling docunentation that

descri bes the nmethods for neasuring and maintaining the | evels of
cl eanliness required during the various phases of the hardware
lifetinme. The docunentation shall include criteria for defining
out-of -control conditions and ways of dealing with them The CCP
shall contain anal yses that show how the controls will result in
neeting the contam nation all owance and the verifications as are
necessary for denonstrating that the performance degradation
[imts have not been exceeded.

The CCP shall include, in a separate section, those contam nation
control to be exercised in preparing the thernmal-vacuum chamnber

and the necessary fixtures and stinuli for systemlevel tests. It
shall al so include those operational procedures that will be foll owed

to mnimze the contam nati on hazard, from punpdown through return to
anbi ent conditions. Test phases that represent contan nation hazards
and the approaches to be taken to mininize these hazards shall be
addressed. Pretest neasurements,

nmonitoring nmethods to be used during the test, and post-test
measurenents for verifying that contam nation criteria have not

been exceeded shall be discussed. Contingency plans dealing with

the possibility that contam nation criteria are exceeded shall be

i ncl uded.

To the extent necessary to neet mission requirenments; nmajor Wring
har nesses and thermal bl ankets shall be baked-out. Because they
can be a source of contam nation, special consideration shall be
given to material and equi pnrent used in cleaning, handling, and
packagi ng flight hardware.

91

Check the POES Master Controlled Documents list at: http://poes.gsfc.nasa.gov/iso/baseline.pdf to verify that thisisthe correct version before use.




APPENDI X A
APPL| CABLE DOCUMENTS



Par agr aph
No.

Docunent
No.

NHB 5300. 4
(1A

NHB 5300. 4
(1B)

S-311-98A

E&VWR 127-1

M L- STD- 1574A

311-1 NST-001

S-311M 70

GSFC PAPL

GSFC PI L

APPLI CABLE DOCUMENTS

Title

Section 1
Reliability Program
Provi sions for
Aeronautical and Space
System Contractors
Qual ity Program Provi sions

for Aeronautical and Space
System Contractors

Gui del i nes for Conducting
a Packagi ng Revi ew

Section 4
West ern Space and M ssile
Center Safety Requirenents,
Range Safety Regul ati ons

System Safety Program for
Space and M ssile System
Section 5

Parts Sel ection and
Processi ng

GSFC Speci fication--
Construction Anal ysis of
El ectronic Parts

Program Approved Parts List

Parts ldentification List

A-1

Avai | abl e
From

See Not e

See Not e

POES
Pr oj ect
Ofice

POES
Pr oj ect
Ofice

See Note

PCOES
Pr oj ect
Ofice

PCOES
Pr oj ect
Ofice

POES
Pr oj ect
Ofice

POES
Pr oj ect
Ofice
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Par agr aph
No.

6.2.1

6.2.4

7.3.2

7.3.2

8.9.3
8.14.3. 4

Docunent
No. Title
Section 6
None GSFC Materials Tips for

ASTM E595- 77

GSFC ( PPL)

M L- STD- 975

MSFC- STD- 655

S-313-100

NHB 5300. 4
(3A-2)

NAS 5300. 4
(3G 1)

NHB 5300. 4
(3H)

M L- STD-
275/ ANSI - | PC-
D- 275

Spacecraft Applications

St andard Test Met hod for

Tot al

Mass Loss and

Coll ected Vol atil e Con-
densabl e Material f
Qutgas in a Vacuum
Envi r onnment

Section 7

rom

GSFC Preferred Parts List

NASA St andard EEE Parts Li st

Section 8

Vveld Filler

Met al

Fast ener

Fast ener

Integrity

Requi rement s

Requi renments for Sol dered

El ectri cal

Connecti ons
Requi rements for Inter-
connecti ng Cabl es, Harness,

and Wring

Requi renents for
Crinmping and Wre

W ap

Printed Wring for
Equi pnent

El ectronic

Avai l abl e
From

PCOES
Pr oj ect
Ofice

See Note 8

POES
Pr oj ect
Ofice
POES

Pr oj ect
Ofice

See Note 7

PCES

Pr oj ect
Ofice

See Note 4

See Note 4

See Note 4

See Note 3



Par agr aph Document Avai |l abl e

No. No. Title From
8.9.3 S-312- P- 003 Procurenment Spec Rigid Printed See Note 3
8.14.3.4 Boards for Space Applications

and G her Hgh Reliability Uses
8.9.3 NAS 5300. 4 Requi renments for Confornal See Note 4
(33-1) Coating and Staking of
Printed-Wring Boards and
El ectroni c Assenblies
8.9.3 NAS 5300. 4 Wor kmanshi p Requi renents for See Note 4
(3M Sur face Mount Technol ogy
8.16.1 M L- STD- 45662 Calibration System See Note 5
Notice 3 Requi renment s
8. 20 NHB 6000. 1C Requi rements for See Note 4

Packagi ng, Handl i ng,
and Transportation

NOTES ( Sour ces) .

1. NASA/Lyndon B. Johnson Space Center, Publication Control Ofice,
Houst on, TX 77058.

2. NASA/ Scientific and Technical Information Facility, P. O
Box 87S7, BW Airport, M 21240.

3. NASA/ John F. Kennedy Space Center, Publication Control
O fice, Kennedy Space Center, FL 32899.

4. Superintendent of Docunents, U S. Governnment Printing
O fice, Washington, D.C. 20402.

5. Departnent of the Navy, Naval Publications and Forns
Center, 580 Tabor Avenue, Phil adel phia, P-A 19120.

6. National Technical Information Service, Springfield, VA
22161.

7. NASA/ George C. Marshall Space Flight Center, Marshall
Docunentati on, Huntsville, AL 3S812.

8. American Society for Testing Materials, 1916 Race Street,
Phi | adel phi a, PA 19103.

*NTI'S (Note 6) Accession Numbers: Docunents can be ordered
individually from NTI'S by these nunbers.
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GLOSSARY

Accept ance Tests--The process that denonstrates that hardware is
acceptable for flight. It also serves as a quality control screen
for detecting deficiencies and normally for providing the basis
for delivery of an itemunder ternms of a contract.

Assenbl y-- A functional subdivision of a conponent, consisting of
parts or subassenblies that performfunctions necessary for the
operation of the conponent as a whole e.g.,., a power anplifier and
gyr oscope) .

Audit--A review of the contractor’s or subcontractor’s
docunent ati on or hardware to verify that it conplied with project
requirenents.

Box, El ectronic--See --Conponent. --

Col l ected Vol atil e Condensable Material (CVCM--The quantity of
outgassed matter froma test specinen that condenses on a collector
mai nt ai ned at a specific constant tenperature for a specified tine.
CVCM i 8 expressed a~ a percentage of the initial specinen nass.

Conponent - - A functi onal subdivision of a subsystem and generally a
sel f-contai ned conbination of items perform ng a function necessary
for the subsystem s operation (e.g., transmtter, gyro package,
actuator, notor, and battery).

Configuration--The functional and physical characteristics of
parts, assenblies, equipnent of systens, or any conbi nation of
these that are capable of fulfilling the fit, form and functiona
requi rements defined by performance specifications and engi neering
dr awi ngs.

Confiquration Control --The systenmatic eval uati on, coordi nation, and
formal approval / di sapproval of proposed changes and inpl enentation
of all approved changes to the design and production of an item

t he configuration of which has been formally approved by the
contractor, the purchaser, or both.

Confi guration Managenent--The systematic control and eval uation of
all changes to baseline docunentation and subsequent changes to
t hat docunentation that define the original scope of effort to be
acconplished (contract and reference docunentation) and the sys-
tematic control, identification, status accounting, and
verification of all configuration itens.

Derati ng--The reduction of the rating of a device to inprove reli-
ability or to permt operation at high anbient tenperatures.
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Desi gn Specification--Ceneric designation for a specification that
descri bes functional and physical requirenments for an article,
usual |y at the component |evel or higher levels of assenbly. In
its initial form the design specification is a statenment of func-
tional requirenments with only general coverage of physical and test
requi rements. The design specification evolves through the project
life cycle to reflect progressive refinenents in perfornmance,
design, configuration, and test requirenents. |n many projects,
the end-item specifications serve all the purposes of design

speci fication for the contract end-itenms. Design specifications
provi de the basis for technical and engi neeri ng managenent contr ol

Desi gnat ed Representative--An individual (Such as a NASA pl ant
representative), firm(such as assessnment contractor), Departnent
of Defense (DOD) plant representative, or other governnent repre-
sentative designated and authorized by NASA to performa specific
function. As related to the contractor's effort, this function may
i ncl ude eval uati on, assessnent, design review participation, and
revi ew approval of certain docunents or actions.

Destructive Physical Analysis (DPA) --An internal destructive
exam nation of a finished part or device to assess design,

wor kmanshi p, assenbly, and any other processing associated with
fabrication of the part.

Di screpancy- - See - Nonconf or mance. -

El ectromagneti c Conpati bility--The condition that prevails when
various electronic devices are performng their functions according
to design in a conmon el ectromagneti c environnment.

El ectromagnetic Interference (EM --El ectromagneti c energy that
interrupts, obstructs, or otherw se degrades or limts the
effective performance of electrical equipnent.

El ectromagneti c Susceptibility--Undesired response by a conponent,
subsystem or Systemto conducted or radiated el ectromagnetic
em ssi on.

End-to- End Tests--Tests perfornmed on the integrated ground and
flight system including all elements of the instruments, its con-
trol, comunications, and data processing to denonstrate that the
entire Systemis operating in a manner that will fulfill all

m ssion requirenments and obj ecti ves.

Fai | ur e- - See --Nonconf or mance. - -

Failure Mbdes, Effects, and Criticality Analysis (FMECA)--Study of
a systemand working interrelationships of its elenents to
determ ne ways in which failures can occur (failure nodes), the

ef fects of each potential failure on the systemel enent in which
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it occurs

and on other system el enents, and the probable overal
consequences (criticality) of each failure node on the success of
the systemis mssion. Criticality's are usually assigned by
categories, each category being defined in terns of a specified
degree of | oss of m ssion objectives or degradati on of personne
safety.

Functional Tests--The operation of a unit in accordance with a
defined operational procedure to deternine whether performance is
within the specified requirenents.

Har dwar e-- As used in this docunent, there are two maj or categories
of hardware as foll ows:

1. Prototype Hardware--Hardware of a new design; it is subject to a design
qualification test program it is not intended for flight.

2. Flight Hardware--Hardware to be used operationally in space.
It includes the follow ng subsets:

a. Protoflight Hardware--Flight hardware of a new design; it is subject to
a design qualification test program

b. Foll ow on Hardware--Flight hardware built in accordance with a design
that has been qualified either as prototype or as protoflight hardware;
followon hardware is subject to a flight acceptance test program

c. Spare Hardware--Hardware whose desi gn has been proven in a design
qualification test program it is subject to a flight acceptance test
programand is used to replace flight hardware that is no | onger
acceptable for flight.

d. Reflight Hardware--Flight hardware that has been used operationally in
space and is to be reused in the same way; the verification programto
which it is subject depends upon its past performance, current status,
and the upcom ng m ssion.

I nspection--The process of neasuring, exam ning, gauging, or otherw se
conmparing an article or service with specified requirenents.

I nstrunent - - A subsystem consi sting of sensors and associ ated hardware for
maki ng measurenments or observations in space.

Mar gi n- - The anount by whi ch hardware capability exceeds requirenents.

M ssion All owabl e Tenperatures--The m ssion allowable tenperature linmts
shal | enconpass those tenperatures experienced during the m ssion and
during systeml evel thernmal bal ance testing.
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The rel ati onshi p between m ssion all owabl e, acceptance, and qualification
tenperatures is as foll ows:

M SSI ON ALLOMABLE QUALI FI CATION  QUALI FI CATI ON

AND ACCEPTANCE TEMPERATURES  TEMPERATURES
TEMPERATURE LI M TS ( ACTI VE ( PASSI VE
THERMAL THERMAL
CONTROL) CONTROL)
______________________ e
10Cc

Moni tor--To keep track of the progress of a performance assurance
activity; the nonitor need not be present at the scene during the
entire course of the activity, but he will review resulting data
or other associ ated docunentation. (See Wtness)

Nonconf or mance-- A condition of any hardware, software, materi al

or service in which one or nore characteristics do not conformto
requirements. As applied in quality assurance, nonconfornances
fall into two categories:

1. Discrepancy--A discrepancy is a departure from specification
detected during inspection or process control testing, etc.,
whil e the hardware or software is not functioning or operating.

2. Failure--A failure is a departure fromspecification that is discovered
in the functioning ~r operation of the hardware or software.

Part--A hardware el enment that is not normally subject to further
subdi vi si on or disassenbly w thout destruction of designed use.

Performance Verification--Determ ning by test, analysis, or a
comdi nati on of the two that the instrunent can operate as intended
in a particular m~sion; this instrument verification includes
en~uring that the design of the instrunment or el enment has been
gualified and that the particular item has been accepted as true
to the design and ready for flight operations.
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Pr ot ot ype Har dwar e- - See- Har dwar e.

Qual i fication--The process of denonstrating that a given design and
manuf act uri ng approach will produce hardware that will neet al
performance specification when subjected to defined conditions nore
severe than those expected to occur during its intended use.

Redundancy (of desiqgn--The use of nore than one i ndependent neans
of acconplishing a given function.

Repair--The article is to be nodified by established (custoner ap-
proved when required) standard repairs or specific repair instruc-
tions that are designed to nake the article suitable for use but
that will result in a departure fromthe original specification.

Rewor k- - Return for conpletion of operation~ (conplete to draw ng).
The article is to be reprocessed to conformto the original speci-
fications or draw ngs.

Simlarity, Verification By--A procedure of conparing an itemto a
simlar one that has been verified. Configuration, test data,

application, and environnent should be evaluated. It should be
determ ned that design differences are insignificant, that environ-
mental stress will not be greater in the new application, and that

manuf act urer and manufacturing nmethods are the sane.

Singl e-Point Failure--A single elenment of hardware, the failure of
whi ch should result 1n | oss of ms~ion objectives or hardware as
defined for the specific application or project for which a single-
poi nt failure analysis is perforned.

Spacecraft--An integrated assenbl age of subsystens designed to
performa specific mssion in space.

Subassenbl y- - A subdi vi sion of an assenhly (e.g., wire harness and
| oaded printed-circuit boards).

Subsystem - A functional subdivision of an instrunent consisting of
two or nore conponents (e.g., attitude control, electrical power,
and comuni cati ons subsystens).

Thermal Bal ance Test--A test conducted to verify the adequacy of
the thermal design and the capability of the thermal control system
to maintain thermal conditions within established mssion limts.

Total Mass Loss (TM.)--Total mass of material outgassed froma
specinen that is maintained at a specified constant tenperature and
operating pressure for a specified time. TM is expressed as a
percentage of the initial specinmen mass.

Vi br oacousti cs--An environment induced by high-intensity acoustic
noi se associated with various segnments of the flight profile; it
mani fests itself throughout the instrunment in the formof directly
transmtted acoustic excitation and as structure-borne random

vi bration excitation.
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Wt ness--A personal on-the-scene observation of a performance
assurance activity with the purpose of verifying conpliance with
project requirenments (See Mnitor.)
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DELI VERABLE DATA AND GSFC RESPONSE

.  DEFINTION

For purposes of this attachnment, the following definitions apply to this
docunent .

1.1 APPROVAL

Documents in this category require receipt by the PCES Project within the
time specified and witten approval prior to contractor inplenmentation.
Requi rements for resubm ssion shall be as specified in letter(s) of

di sapproval. The PCES Project shall act on itens requiring approval
within 14 days of receipt of the item

1.2 REVIEW

Documents in this category nust be received by the POES Project within the
time period specified, and will be subject to evaluation. These docunents
may be inplenented upon issuance unl ess otherw se noted. however, when an
eval uation reveal s i nadequaci es in a docunent, the contractor shal

correct the docunent as required.

1.3 | NFORVATI ON

Documents in this category will be-used by the POES Project to determ ne
current program status and progress and for future planning requirenents.

1.4 ACA
After Contract Award.
2. MAI LI NG AND DI STRI BUTI ON

Copi es

1 NQOAA Liaison Ofice GSFC Code 480
I PCES | nstrument Manager GSFC Code 480
1 Technical Oficer GSFC Code 480
Bal ance Flight Assurance Manager GSFC Code 480

3. DOCUMENT TO BE SUBM TTED

The foll owi ng docunentati on shall be provided in accordance with the
speci fi ed reference.
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Ref . Par a.
Item Docunent No
Requi r ed
1. PCES Flight Assurance 2.2
Revi ew Dat a Package
2. Verification Plan 3.2.1
a. Baseline
b. Update
3. Verification Reports 3.2.2
4. (Operations Hazard 4.3.2
Anal yses
5. Safety Data Package 4.6
6. Contractor DPA Proce- 5.2.6
dures and Requirenents
7. PAPL & PIL 5.3
8. Data on cured, out-of- 6.1.6
dated materials
9. Perfornmance Assurance 1.5
St atus Report
10. Dat a on Nonconventi onal 6. 3.
application of Mterials
11. Engi neeri ng Draw ngs 6. 3.

DELI VERABLE DATA AND GSFC RESPONSE

Delivery Action
Dat e Qry

2 weeks before20 |
revi ew neeting

Wth contract 5 A
At time of POES 5 A
Fl i ght Assurance
CDR
30 days after com 5
pletion of activity
30 days before an 5
activity or use of
a facility
At time of POES 5 A
Fl i ght Assurance
CDR
As gener at ed 5 R
5 I
30 days before 1 A

use of materials

Mont hly, as part -
of STR-108 (AT)

Mont hly Progress
Repor t

30 days before use 5 A
of materi al

Upon request 5
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Ref . Par a. Del i very Acti on
Item Docunent No. Dat e QrY Requi red]

12. Fai l ure Mode, Effects 7.3.1 5 R
and Criticality
Anal yses, and Criti cal
Parts Li st

a. Final 30 days before 5 R
PCES Fl i ght
Assur ance CDR

13. Parts Stress Analyses: 7.3.2

a. Final 30 days before 5 R
PCES Fl i ght
Assurance CDR
b. Update Wth class 1 5 R
14. Trend Anal yses 7.3. 4
a. List of paraneters At tinme of PCES 5
to be nonitored Fl i ght Assurance
CDR
b. Trend anal ysis As gener at ed 5
15. Limted Life List 7.4
a. Final 30 days before 5 R
PCES Fl i ght
Assurance CDR
b. Updates As changes are 5 R
made; between
PCES Fl i ght
Assur ance

and delivery

16. Fabrication and Assenbly 8.10.1 30 days before 5 R
Fl ow Pl an: PCES Fl i ght
Assure CDR

17. El ectrostatic Discharge 8.11 30 days before 5 A
Control Plan PCES Fl i ght

Assur ance CDR
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ltem

18.

19.

20.

21.

22.

Ref. para.
Docunent No.
Request for Repair/ 8.12.1.3.c
Use As-Is
St andard Repair Pro- 8.12.1.3.c. 1
cedures
Mal functi on/ Failure 8.12.2.1
Reporti ng:
a. Notification
b. Witten Notifica-
tion(MR Form
c. Failure analysis
proposed corrective
action
d. Malfunction/Failure 8.12.2.2
Report C ose-out
Alerts 8.13
a. Notification
b. Response to Alerts 8.13

Procedures for Product 8.20

Handl i ng:

a. Prelimnary

b. Final

23. Acceptance Data Pack- 8. 22

age for each end-item
conpri sing:

a. As-built configura-
tion list in accor-

c4

Delivery Action
Dat e QTY Required

As gener at ed 5 A
As gener at ed 5 A
As gener at ed 5 A
Oally, within I
24 hours
Wthin 3 working 1
days
Oally I
Conpl etion of re- 1 A
qui red Actions
As gener at ed 5 I
10 wor ki ng days 5 R
after receipt of
notification
30 days before 5 I
PCES Fl i ght
Assurance CDR
30 days before 5 A
use
At tinme of delivery 5 R

of each end-item
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dance w th paragraph
8. 16
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32.

ltem Docunent

b. Lists of arts/devices
used in the hardware,
prepared in ccordance
wi th paragraph 5.4

c. List of materials

and processes tha
merepused In the %ardmare

d. Test Lo? Book, i ncl ud-
in total operating
time and cycle records

e. List of open itens

~with reasons for
items being open

f. Safety conpliance

g. Listing and status
of all identified
life-limted itens

h. Critical paraneters
trend data

i. Results of the
sive performance test

Cont am nati on Contr ol
Pl an:

a. Update

Dat a Package

par a. Del i very Act i
No. Dat e QrY  Requirt
final conprehen-

9.3
At tinme of 5 A
POES Fl i ght
Assurance CDR
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